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ABSTRACT 

The goal of this report is to describe the process by 
which new service practices in urban bureaucracies teccffie routini?:ed. 
The rout in iz a*: ion process is studied by examining the life histories 
of six types of innovations: computer-assisted instruction ; police 
computer systems; mobile intensive care units; closed circui*^ 
television systems; breath tests for driver safety; and jet-axes 
(explosive devices used by fire departments). From this study, i^ is 
concluded tha"^ rout iniza tion of innovations occurs in a series of 
stages: the improvisation stage; the expansion stage; and the 
disappearance stage. Effective strategies for prcmcting rcutiniza t ion 
are outlined. Findings are also analysed in relation to specific 
factors which may facilitate rout iniz at ion. Implications of the study 
_£o-r further puMic policy research ar<= discussed* (Author/MC) 
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PREFACE 



This report was supported by the National Science Foundation under grant 
no. PRA 76-15207. The work was conducted in an eighteen-month period from 
August 1976 to February 1978. 

The study represents a continuation of previous work by the author on urban 
innovations and bureaucratic change. Previous studies include: 

R. K. Yin, R&D Utilization by Local Services: Problems and Proposals 

for Further Research, The Rand Corporation, R-2020-DOJ, December 1976. 

R. K. Yin, Karen Heald, and Mary Vogel, Tinkering with the System: 
Technological Innovations in State and Loca/ Services, Lexington looks, 
Lexington, Mass., 1977. \^ 

The present study also differs markedly from the previous ones, however. It is 
based on a series of original case studies (and telephone interviews), and it ad- 
dresses a much more difficult issue— how changes become institutionalized. A 
series of related appendices to the present report is contained in a companion 
volume (R-2277/1-NSF). 
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SUMMARY 



THINKING ABOUT R0UTINI2ATI0N 

New service practices continually emerge in urban bureaucracies. However, 
little is known about how such practices become routinized— i.e., how they become 
part of "standard practice." Ironically, many changes in service practice have 
continued to occur at a time when federal policymakers have become convinced of 
the intransigent and rigid nature of urban bureaucracies. The purpose of the 
present report has therefore been to describe the routinization process. 

This process was studied by examining the life histories of six types of innova- 
tions: 



Type of Innovation Urban Service 

Computer-assisted instruction (CAI) Education 

Police computer systems Police 

Mobile intensive care units (MICU) Fire 

Closed circuit television systems (CCTV) Education 

Breath testing for driver safety Police 

Jet-Axe (an explosive device) Fire 



The life histories were developed through case studies of the use of these innova- 
tions at 19 sites, but corroborating evidence was also collected with telephone 
interviews at 90 other sites. -Our sample of life histories often extended over a 
period of 10 to 15 years. For this reason, a deliberate choice made in the study 
design was to identify and select a sample of "old" innovations, and then lo trace 
life histories in a post hoc or historical manner. Although organizational memories 
may be difficult to tap, this procedure avoided the even greater uncertainties that 
can follow the tracing of **new" innovations forward in time. 

The life histories were analyzed in terms of the achievement of ten specific 
organizational events, which have been conceptualized as either passages (transi- 
tions from one organizational state to another) or cycles (survival over periodic 
organizational events). The main contribution of this study has been to show how 
these events are critical to the life history of a specific, innovative practice. In 
particular, ten passages and cycles were found to be important: 

• Equipment turnover (cycle) 

• Transition to support by local funds (passage) 

• Establishment of appropriate organizational status (passage) 

• Establishment of stable arrangement for supply and maintenance (supply) 

• Establishment of personnel classifications or certification (passage) 

• Changes in organizational governance (passage) 

• Internalization of training program (passage) 

• Promotion of personnel acquainted with the innovation (cycle) 
• ' Turnover in key personnel (cycle) 

• Attainment of widespread use (cycle) 
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THE INCIDENCE OF ROUTINIZATION 

According to the findings, routinization occurs in a series of stages: the Impro- 
visation Stage, the Expansion Stage, and the Disappearance Stage. During the 
latter two stages, the achievement of the ten passages and cycles serves as the 
operational criteria for routinization. However, the point at which a practice 
becomes "routinized'' cannot be defined in any absoiute sense. Instead of searching 
for an absolute definition, this study's approach has been to distinguish among 
three relative degrees of routinization — innovations that have become marginally, 
moderately, and highly routinized. These three degrees of routinization simply 
reflected the number (0-3; 4-6; and 7-10) of the ten passages and cycles that had been 
achieved by any given innovation. 

On balance, it was found that a large percentage of the innovations had attained 
the status of being "highly routinized.'' In 8 out of 19 case studies (42.1 percent) and 
31 out of 90 telephone sites (34.4 percent) this occurred; conversely, 21.1 percent 
of the case studies and only 20.0 percent of the telephone sites fell into the category 
of "marginal'* routinization. These results are notable in two respects. First, they 
indicate that many innovations in these two samples — one a stratified sample (the 
case studies) deliberately chosen to create variation in routinization outcomes and 
the other a random sample (the telephone interviews) — have lasted and become a 
virtual part of standard practice. Such encouraging results mean that local agencies 
can innovate and may not be the bastions of "resistance to change" that they have 
been typically construed to be. 

Second, the percentage of highly routinized innovations is much higher than 
that found in a recent study of federal innovations in education (Herman and 
McLaughlin, 1977 and 1978). That study Tound that none of the innovations had 
lasted longer than the period of initial federal funding, thereby leaving a much 
more pessimistic view of innovation. The apparent discrepancy in findings may 
have two rather simple explanations. First, the present study focused on technolog- 
ical innovations, whose hardware components were easier to trace than the organi- 
zational innovations that marked the Herman and McLaughlin study. Thu choice 
of technological innovations was deliberately niade to facilitate the life history 
approach. Second, this study has also sampled from innovations that had not neces- 
sarily been initially supported by federal funds. In fact, about half of the innova- 
tions in the case studies were locally initiated and supported. From the local per- 
spective, then, many innovations can be and have been adopted^ implemented, and 
routinized. These simply may not be the innovations included on the agendas of 
federal agencies. 

An initial question that followed the assembling of these routinization scores 
and ratings was whether there was a simple relationship between routinization and 
the chronological age of an innovation. The older innovations might have.been the 
more routinized ones, and this alone might have accounted for the pattern of scores. 
In order to examine this proposition, the data were arrayed along t^wb dinfiensions: 
the median age of air the innovations and the degree of routinization. For the case 
studies, the age of innovation made no difference in predicting the degree of routini- 
zation; for the telephone interviews, there was even a slight tendency in the oppo- 
site direction — i.e., the younger innovations tended to be more routinized: In sum, 
the degree of routinization was not related to the chronological age of the innova- 
tion. ' 
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THE CONDITIONS THAT LEAD TO ROUTINIZATION 

The major conditions thaHead an innovation to become routinized all appear 
to be internal to the specific local agency. This is not necessarily An unexpected 
outcome, but it does suggest that external initiatives (as in a federally initiated 
agenda) are either limited or will have to be designed with a greater degree of 
sophistication. 

The specific internal conditions involve the role of an innovator (or innovator- 
team), who must develop agency support for the innovation and establish the 
ap^propriate skills and resources for initially operating it. Among the other impor- 
tant initial conditions, some group of agency practitioners must be trained to use 
the innovation and to begin using it as frequently as possible, preferably in relation 
to regular agency practices rather than as a special project. 

Routinization is now likely to proceed further if the innovation becomes part 
of a core agency practice. One way 9f defining a core practice is if the innovation 
displaces an old practfce. Under this definition, the new practice can be routinized 
more effectively if the capahihty for carrying out the old practice is systematically 
removed after the new practice has been installed. This dual tactic is often forgotten 
by those supporting an innovation, who rightly focus on installing new practices but 
who negligently fail to attend to the policies needed- to terminate the old practices. 
Another way a core practice is established is-^hen the innovation expands the 
agency's original array of services. Under this definition, the new practice can be 
routinized more effectively if the expanded array is formally recognized in a re- 
vised version of the agency's mandate. Thus, those supporting the innovation must 
work for changes in an agency's rules of governance, as reflected in a city ordi- 
nance, a bond issue's definition of the '^standard" practices that may be financed, 
or even a perceptual shift reflected in a new agency name or reviews of the agency's 
budget. 

Throughout its early hfe history, an innovation must continually gain increased 
support from agency practitioners. This support :vill result in part if the innovation 
covers a core practice. However, the innovation must also operate effectively. An 
effective operation must usually be proven in terms of the individual practitioner's 
own use of the innovation. Furthermore, some of the criteria by which the practi- 
tioner judges an innovation--e.g., convenience, reduced physical effort, additional 
sense of safety on the job, or elimination of distasteful tasks— are different from 
those typically held by external evaluators. ITius, for some innovations, external 
evaluato.rs will not always predict correctly whether there are service payoffs. For 
other innovations, the role of the coordinator becomes critical. One of the major 
objectives of the coordinator is to identify specific applications and practitioner 
groups to which the innovation can be directed. Practitioner support may thus 
come from any number of subgroups in an agency but is still not likely to be based 
on the programmatic criteria — e.g., response time, lives saved, changes in student 
achievement— typically used by external evaluators. The main point is that there 
may be bureaucratic rather than service efficiency incentives at work, but little is 
known about the bureaucratic incentive system. 

Finally, an important internal condition is the specific support of top agency 
administrators. These administrators are usually an essential part of the key deci- 
sions about an innovation— e.g., to adopt and undertake it, to make staff available 
through some ad hoc arrangement (e.g., overtime or special hours), or to make 
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budgetary funds available each year. Without administrative support, most innova- 
tions will fail to become routinized (the main exceptions are innovations that may 
initially be adopted by.indiVidual practitioners at no cost to an agency). The admin- 
istrators appear also to respond to bureaucratic incentives. If an innovation permits 
an expanded agency budget, for instance,' the administrator may have a strong 
incentive for routinizi.ng the innovation. However, again little is known about the 
/Bureaucratic incentive syst§m of top administrators, especially given the conflu- 
V enceoT^tors — e.g., union representatives, staff from the municipal executive's 
office, and local legislators who are involved in determining agency policies. 

In contrast to these internal conditions, external financial and technical assis- 
tance were consistently found to be unrelated to the degree of routinization. This 
does not mean, however, that local agencies can or will innovate as easily without 
such external assistance. More likely, the lack of relationship was due to the inabili- 
ty to distinguish between two different conditions — where local officials actively 
pursue external assistance and where such assistance is the result of initiatives by 
a federal granting agency or other external agent. External assistance may in fact 
be important to routinization if such assistance follows local initiatives and matches 
local needs and agendas. 

In summary, several strategies were found to be effective in promoting routini- 
zation: 

• At the outset, it was important to get the new practice operating on a daily 
basis, even if this was done by limiting its scope. 

• The new practice had to have concrete benefits for service practitioners — ^ 
e.g., convenience, reduced physical effort, greater potential for promo- 
tions, and additional sense of safety on the job. These types of benefits 
were not necessarily the same as those covered by external evaluators. 

• If the new practice displaced an old one, specific steps needed to be taken 
to eliminate the old way of doing business — e.g., by eliminating the forms 
and procedures associated with the old way. 

• The new prr^ctice had to be ultimately expanded to its fullest logical ex- 
tent, or else it continued to h6 regarded as a "special project," which 
precluded it from becoming^/ standard practice. 

• The time lags for achieving the various passages and cycles were different, 
so that it was important to get an early start on certain activities — e.g., 
establishing the personnel classifications for any new job skills that may 
be required by the new practice — to ensure later routinization. 



FURTHER RESEARCH 

The findings of this study can be regarded as a possible source of new informa- 
tion for policy guidance. Other research— described in the final chapter of the 
report — will also have to be integrated to develop a firmer set of directives. Never- 
theless, the study has suggested many steps that, if confirmed by further research, 
will allow local policy officials to assess and influence routinization. 

For federal mission agencies, poHcy implementation will involve both the sub- 
stantive steps directly related to routinization as well as improvements in federal 
program management. Regardless of the firmness of our knowledge about routini- 
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zation, no routinization strategies can be pursued unless federal agencies are also 
prepared to more effectively organize themselves to synthesize the lessons from 
local experiences, to become more sophisticated in allocating and monitoring the 
use of federal funds, and to support further research on local organizations. 

The problem of delivering neighborhood services to residents — i.e., ensuring 
public safety, increasing environmental safety, and providing adequate educa- 
tional, public health, sanitation, and recreational services — has now become a prob- 
lem fcr governments at all levels. It is impossible to return to the simplistic era 
when municipal governments alone could manage these services. Intergovernmen- 
tal coordination has become a fact of life, but the design of effective policies can only 
be based on an improved understanding of how actual service practices emoige and 
become routinized. 
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Chapter I 

LIFE HISTORIES OF INNOVATIONS 



It was not so long ago that most people took urban services for granted. As with 
daily mail delivery, every neighborhood was assumed to have a school, police and 
fire protection, garbage pickups, and other street services. Most residents were onl/"^^ 
aware of these services through direct contacts with teachers, police officers, and 
sanitation and other service workers; but such contacts were few and far between. 
By and large, the services seemed to take care of themselves. Like the letters that 
appeared^ in otie's mailbox everyday, the services were just there. 

The 1960s changed this. We learned that many urban services were suddenly 
inadequate. Massive migratory shifts and rising expectations had resulted in new 
demands that urban schools, police, and other services could not fulfill. The number 
of problem neighborhoods rose, and people began to talk about "blockbusting," 
"tipping,^^ and "white flight." Although technological advances had helped the 
space program and created continued improvements in consumer products, urban 
bureaucracies remained labor intensive, noninnovative, and inflexible. Whatever 
the urban riots indicated.about the human condition in cities, for instance, they did 
show that the police still had a lot to learn about peace-keeping tactics. 

We also learned that urban services could be costly. And that they could stop. 
The New York subway workers^ strike in 1965 and the city-wide teachers^ strike 
of 1968 (which followed community control initiatives in Ocean Hill-Brownsville 
and other neighborhoods) were just the beginning of strikes and strike threats 
across the country that continue to this day. Work stoppages, "sickouts," and 
collective bargaining became part of the concerned citizen's vocabulary. With the 
>. ^ fiscal dilemmas faced by cities and suburban areas over the past several years, 
urban services have by now been frequently at the center of public controversy. 
Residents know only too painfully that, if they want services to continue at previ- 
ous levels, tax rates may have to continually increase or cities may have to find 
other sources of revenue. 

The shift in awareness about urban services also drew Congressional and Presi- 
dential attention. Massive federal education aid programs, large-scale assistance to 
law enforcement' agencies, and widespread community development programs 
were all initiated during the 1960s. Such programs, however, did not evolve from 
any master plan for improving urban areas or urban services. Thus, each federal 
program developed its own policies for delivering federal aid. In some cases, as in 
education aid programs, grants were made to existing state and local agencies; in 
other cases, as in community development programs, new, locally based nonprofit 
organizations supported the efforts. For urban residents, the negative effects of 
federal aid were often more obvious than the positive ones. Local political conflicts 
—over issues such as the use of federal resources, housing scandals, court-ordered 
desegregation, and law enforcement assistance liiat was' used for new police gadg- 
ets but did not necessarily result in greater public safety--all gave the appearance 
of further disrupting Urban services rather than improving them. 
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Neverthd?ss- the message was clear. Something had to be done to change 
urban services so that they would be more responsive to contemporary demands. 
Gradually, citizens felt that such changes had to affect the structure of urban 
agencies. Somehow chaiiges had to be made in the way that urban services were 
organized, and such changes required more than the adoption of a few new prac- 
tices In different cities across the country, at least three types of structural changes 
were attempted. In some cities, "super" agencies were 'created, with the hope that 
power would shift upward to a level closer to the municipal executive. At that 
higher level, it was hoped that residents' priorities could be more easily incorpo- 
rated into the actions of elected officials, and the inertia of individual agencies could 
be overcome through better coordination and closer supervision from the executive . 
level In other cities, decentralization and neighborhood governments were consid- 
ered with an equally compelling but opposing rationale: If service agencies had to 
relate more closely to residents at a district level, the agencies would more respon- 
sively sei-ve residents' needs. In yet other places, new nonprofit orgamzations were 
initiated to augment the services already provided by existing agencies. Such 
organizations, e.g.. Model Cities agencies or community development corporations, 
were usually highly dependent upon federal funds. Once again, however these 
various strategies for structural change were developed in an uncoordinated fash- 
ion. Most cities, for instance, attempted all three types of reform simultaneously, 
without understanding that conflicting pressures werp often created. 

In retrospect, these attempts at structural reform haye had little lasting impact. 
Super agencies were easy to create but also easy to dismantle; effective neighbor- 
hood governments were difficult to implement in urban areas because of the time 
and effort required to amend city charters and were never fully developed; newly 
developed nonprofit organizations had difficulty surviving their original federa 
auspices, and many failed to become "institutionalized." Moreover, as political' 
. priorities shifted at both the local and federal levels, many of the earlier initiatives 
were reversed. From the vantage point of the late 1970s, in other words, the 
remarkable accomplishment of the past decade has been the persistence of schools, 
police and fire depari;ments, sanitation services, and other urban agencies to mainj: 
tain their basic organizational structures. 

This is not to imply, however, that new service practices have not evolved. 
Parents have learned to tolerate classroom procedures different from those of their 
childhoods that have created a new educational environment for their children. 
Residents have also become aware of changes in poUce operations. Some changes 
such as the increase in motorized patrol, the common use of walkie-talkies (which 
did not begin until the 1960s), and the expanded community relations role of the 
police officer, have become part of the usual police activity currently depicted in 
television dramas; yet the activities are far different from those romanticized in 
earlier versions of the old-fashioned "cop on the beat." To take another example 
many of the eariier complaints about noisy garbage collection have been eliminated 
because noise has been reduced through the use of plastic trash bags. There are 
even some new services, such as the installation of emergency medical teams m 
many urban and suburban communities. The teams provide paramedic aid that is 
totally different (and far better) than that traditionally available at the scene of an 
accident 

The point is that, underlying the political rhetoric and despite the failure of 
large-scale attempts to change the organization of urban bureaucracies, urban 
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services have survived and have continued to adopt new practices. Whereas we 
may have been largely ignorant of how such services were organized before the 
1960s, the new perspective of the late 1970s has suggested another blind spot: We 
do not know much about the normal evolution of new servicespractices. In many 
respects, the excitement of the 1960s created an unfortunate diversion. People 
expected rapid change, and policymakers took what they believed to be radical 
initiatives., Attention was incorrectly focused on understanding and even evaluat- 
ing organizational initiatives. However, whether they were ever properly con- 
ceived or^not, we ignored the obvious— that service practices are constantly chang- 
ing (albeit not in the ways that we would always like) and that there is a continuing 
process of change that must be understood before lasting reforms can be expected. 

The research in this report attempts to uncover the processes by which new 
service practices become routinized. Knowledge about these processes is important 
for two reasons. First, as already indicated, to the extent that policymakers and 
residents would like to instigate bureaucratic reforms in the future, such knowl- 
edge will help to assure that reasonable initiatives are made and that the results 
arfe productive and longlasting. Second, we believe that the normal change pro- 
cesses have been neglected far too long. If the evolution of urban bureaucracies can 
be considered analogous to the development of a biological organism, then we have 
failed until now to appreciate the natural ways in which bureaucratic practices 
grow and become modified. Like child or personality development, urban bureau- 
cracies may well follow certain predictable patterns, but these can only be deter- 
mined if a more naturalistic (and less interventionist) perspective is used to identify 
the appropriate patterns. 

The naturalistic perspective requires service practices to be analyzed in their 
own terms— i.e., with an ability to accommodate the budgetary, personnel, and 
organizational reality of every agency. It requires an appreciation for the common 
features that make school districts operate in a similar manner in different jurisdic- 
tions, or that make different police departments appear to operate consistently 
from site to site. The naturalistic perspective also asks that one accept the incre- 
mental nature of urban bureaucratic change. Thus, although a specific innovation 
may appear to be only "tinkering with the system," the aggregate effect over the 
long-term may be substantial.* 

Only one previous research study, Anthony Downs' Inside Bureaucracy (1967), 
has strikingly captured this naturalistic perspective in the past. However, Downs 
was mainly concerned with the birth and death of /ederaZ bureaus. He also conduct- 
ed his study at an earlier time when case study analysis for policy purposes was 
not a refined activity, and he thereby had less access to specific experiences as 
evidence for his conclusions. Nevertheless, Downs provided many insights into the 
nature of the federal bureaucracy, and we hope that our research as reported here, 
based on 19 case studies and a telephone survey of 90 other sites, will equally 
enlighten the reader. 

The Life History Approach 

Focus on Innovations. To analyze changes in service practices, this study 

' The author has previously written about the usefulness of the naturalistic perspective and the 
degree to which change in urban bureaucracies takes an incrementalist form. See Yin Heald. and Votrel 
(1977). especially pp. 4-7 and 126-130. 
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takes advantage of the numerous specific innovations~i.e., new practices— that 
different agencies have implemented in the past. The major objective has been to 
trace the ''life history" of different innovations (a term first used by Tansik and 
Radnor, 1971)— i.e., from the point that they were first adopted to a point where 
the innovations have more or less disappeared as ''innovations" and are regarded 
as an integral part of standard practice. The focus on specific innovations does 
injustice to the richness and complexity with which urban bureaucracies are con- 
stantly changing. Nevertheless, without such a focus, the study of organizational 
change would be too slippery; like the chronicler but not the historian, one would 
not know what changes were significant or be able to produce a meaningful picture. 

Innovation life'histories provide such a focus. In fact, any innovation appears 
to undergo a complex sequence of changes before it can be said to have become a 
part of the agency's routine functions. An innovation that has been integrated into 
standard practice has generally passed through three phases of change: 

• Initiation and adoption. A specific series of events occurred, during 
which the innovation was considered for adoption; some pilot testing may 
have occurred on a small-scale ba.sis; and the results of that testing result- 
ed in a decision to adopt the innovation. 

. Implementation. A subsequent series of events occurred, during which 
broader support for the innovation was developed; plans were made for 
instructing and training relevant practitioners throughout the service ; the 
in ivation was introduced as widely as resources would permit; and im- 
plementation results were monitored. 

• Routinization. Another series of events occurred, as a result of which the 
innovation no longer appeared as an innovation but became part of the 
common services routinely provided. (One characteristic of this stage is 
when a local agency can no longer return to a previous way of doing 
business, although some new innovation may occur to supplant the routi- 
nized one.) 

These phases are not easily defined, nor do they necessarily bear simple relation- 
ships to each other. The labels may be considered akin to such other life-stage labels 
as infancy, childhood, adolescence, and adulthood. For instance, by certain criteria, 
adolescence may begin much earlier and end much later than by other criteria. 
Similarly, some aspects of childhood may be found in adulthood even thbxigh the 
stages are separated by adolescence. 

The general notion, however, is that the phases in the bureaucratic change 
process have distinct characteristics, and that the phases occur sequehtially over 
time. Unfortunately, the viast majority of research on innovations has been con- 
cerned with the earlier phases of the innovative process, either adaption or im- 
plementation.^ In contrast, the available research on the routiniz^ljion process- 
also referred to as incorporation or institutionalization'-As sparse.^'Thus, little is 
known about the factors that' facilitate or discourage routinization. |n short, previ- 

' In fact, so many individual studies have been done that entirely separate volumes (e.g.. Zaltman 
et al 1973; Rothman, 1974; and Public Affairs Counseling, 1976) have summarized the numerous 
findings on the initial importance of performance gaps, slack resources, chief executive support, practi- 
tioner training and preparation, and impetus for innovation from within the adopting agency. 
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ous research on urban services has failed to focus on how new practices ultimately 
become institutionalized in a bureaucratic setting. 

Without understanding routinization, researchers cannot appreciate the na- 
ture of bureaucratic change, and policymakers cannot intervene if routinization 
fails to occur where desired (or vice versa). This lack of understanding can have 
serious consequences. For instance, failure at the routinization phase can be more 
costly than failure at either of the other two phases, because an innovation is likely 
to have incurred full-scale costs and shown seme merit (unlike innovations that 
may have failed at the implementation stage). S^^^ond^ailure to routinize can 1be 
a disruptive process for the specific persons who have been associated with an 
innovation; they may have invested significant portions of their careers in develop- 
ing skills associated with an innovation, often a: the expense of foregoing other 
opportunities. For these reasons, it is important to understand the routinization 
process and to develop guidelines for federal and local officials concerned with 
innovations. There may even be strategies that these officials can undertake at the 
outset of an innovation's life history to assure subsequent routinization. 

Illustrative Life Histories. The value of using specific innovations as an 
opportunity to study bureaucratic change may be illustrated by reviewing a few life 
histories. The following are derived from the 19 case studies conducted as part of 
this study, and subsequent chapters refer to various aspects of these studies The 
four examples presented here are typical of many of the life histories and include 
one where routinization has been completed, one where the innovation has been 
operating at an incompletely routinized stage for several years, one where the 
nature of the innovation changed, and one where the innovation is no longer in use. 

In Life History A, the innovation consisted of a mobile intensive care unit 
(MICU) program that began early in 1973 with the purchase of a single emergency 
vehicle and the training of 17 firefighters to serve as paramedics. A one-year federal 
grant helped to support the operation, but the community had been anxious to 
initiate such a service for several years. This was in part because of two accidents, 
a furnace explosion that killed ning people and another accident that filled two 
young high school coaches; many felt that more lives would had b^en saved if 
on-site medical attention had been available. 

After the first year, local fire department funds were used to support the inno- 
vation, which has subsequently undergone substantial expansion. The MICU ser- 
vice currently consists of 6 vehicles, and 76 firefighters (about 15 percent of the 
entire department) have received paramedic certification. Nearly half of the fire 
alarms in the city now call for an MICU vehicle, and the program has attracted 
considerable public interest. Recently the mayor made city funds available for fire 
officers to begin a large-scale citizen training program in cardiopulmonary resusci- 
tation. The head of the MICU committee that oversees the service also serves as 
chaiiman of the state and national MICU committees. 

Changes have occurred within the fire department as well. MICU equipment 
and supplies are now purchased with the same procedures as other fire equipment, 
but the. procedure has been facilitated by the fact that the purchasing agent has 
taken a paramedic course, is an MICU enthusiast, and understands in detail the 
variety of necessary, equipment. The paramedic position has been given civil ser- 
vice status; more important, however, the MIQU program has been structured so 
that the paramedic assignment will not be a dead-end job. One paramedic and one 
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iieutenant typically comprise an MICU unit. When the lieutenant is promoted to 
captain, he leaves the unit and thus creates a position to which others can be 
promoted. This also means that, over time, officers who have been part of the MICU 
service will move to higher-levelpositions in the departmeat. Other changes in the 
department have included the establishment of standard operating procedures for 
the service, the initiation of a regular training program, the formalization of 
paramedic certification and recertification procedures as part of state licensing 
requirements, and the development of solid working relationships between fire and 
health practitioners (for instance, emergency rooia nurses have worked with the 
emergency medical teams in answering calls to become familiar with the MICU 
opeiation,'ancrthB-paramedics have demonstrated their skills to various hospital 
staffs). 

Two other events are particularly noteworthy. In the last year or two, the 
MICU service has enabled the fire department to maintain its established level of 
staffing (due to the increased workload imposed by the MICU service), while other 
city agencies have experienced budgetary cutbacks. In addition, Ihe title of the fire 
department has been expanded to include the words ^rescue service." In sum, the 
MICU innovation, in an interval of only a few years, has become an integral part 
of the services provided by the r;e department. 

In Life History B, the innovation was a computer-assisted instructional (CAI) 
program for a school district. Although the school district had.used its own comput- 
er for administrative purposes since 1961, it was not until 1972 that teletype termi- 
nals were acquired for instructional applications. In such applications, a student 
'does his or her own programming on a. terminal, or simply solves mathematics 
problems on an individual basis. The innovation was initiated by a mathematics 
teacher who had become the mathematics supervisor for the district; complemen- 
tary technical support in maintaining the equipment has been provided bjc the 
district's data processing unit. 

Financial support for the CAI innovation has consistently come from the dis- 
trict's own funds. As a result of the innovation, computer programming and ad- 
vanced computer mathematics courses are now offered by the district. Over the 
years, however, the number of CAI terminals has only increased from nine to ten 
terminals (one each for all but one of the high schools). In part, the small number 
has been due to the limited amount of core computer time, which is mainly dedicat- 
ed to administrative and other school-related functions but not to instructional use. 
In part, however, the limited size of the innovation is related to a lack of strong 
demand by students or teachers for CAI applications. Many teachers are enthusias- 
tic about CAI'but c«ily one round of in-service training was formally offered, and 
most teachers, including those,. in subjects other than mathematics, are largely 
unaware of the ways in which CAI can be integrated into their classroom activities. 

The innovation inXife History B has thus survived an initial period of adoption 
and implementation, but has remained at a stable level since its initiation. Other 
than the creation of special computer mathematics courses, CAI has not become an 
integral part of the school curriculum. Most students and teachers in the district 
have no contact with CAI; there is no formal training program for teachers; practi- 
tioner certification to teach in the school district does not include any requirement 
to have a computer background or CAI training; and there have been few changes 
in formal operating procedures (e.g., no adoption of CAI-oriented textbooks). 
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• Nevertheless, CAI may continue in this fashion for an indefinite period of time. 
Individual schools have purchased their own minicomputers and additional termi- 
nals-.as part of the capital expenditures for a new wing of a school building, and the 
m^hematics Supervisor remains enthusiastic about CAI. In sum, the CAI innova- 
tion in this district is still active' but it has not yet become an integral part of the 
educational services provided by the district. 

I In Life History C, a closed" circuit television system (CCTV) was installed in a 
School district, and the first television programs were transmitted in 1969. Each 
week, two IS-minute programs for grades three, four, and five were produced in 
social studies, science, and art. The programs were designed to correspond with the 
topics that students would study in their classes, and students in nine elementary 
schools viewed the programs as part of their classroom work.The main goal of the 
CCTV operation was to improve the education of students from low-income fami- 
lies, and much of the initial funding came from a three-year state and federal 
award. 

Although this innovation operated successfully for a year, with appropriate 
m-service training available to teachers, and although the district had' made view- 
ing such programs a mandatory part of the curriculum at these nine schools, the 
innovation had dramatically changed two years later. This was because che entire 
district implemented a formal decentralization plan in 1970, in which the original 
district was divided into three administrative subdistricts. Each of these subdis- 
tricts had full control over the development and administration of its own instruc- 
tional program, with its own superintendent and citizen advisory commjttee. More- 
over, the nine original elementary schools were equally divided among the new 
subdistricts. The decentralization made it impossible to continue the program of 
mandatory viewing of the CCTV programs, and the whole CCTV operation stagnat- 
ed for about a year and a half 

Eventually, a, new television coordinator was appointed as part of a central 
service, the educational media department. Since 1974, this new coordinator has 
helped the subdistricts to develop a considerably revised innovation, focused 
around instructiondl television (ITV) but not CCTV. The new coordinator has re- 
jected the "down the line" transmission arrangement in which a single program is 
sent to many classrooms simultaneously; instead, he has fostered a grass roots 
approach in which teadh'ers are encouraged to adapt television to their individual 
classroom needs. Thus, when the five-year lease with the telephone company for 
cable services expired shortly after the new coordinator's arrival, he decided not 
to renew that contract and instead applied the funds to the purchase^ of video 
equipment (e.g., videotape recorders, monitors, and portable cameras) to be shared 
by schools throughout the district. 

The new system is itself now being slowly integrated into the district's organ' na- 
tion. The district is able to maintain and repair the television equipment; new civil 
service classifications have been established for the technical staff positions as- 
sociated with the operation; a variety of local funding sources is used to support 
the system; and. a television production studio has emerged as a mandated part of 
the curriculum of one of the high schools. However, the innovation as presently 
implemented is not a CCTV system, in which programs are actually transmitted 
from one classroom to another or from one school to another. Thus, in this life 
history, the original innovation has ceased, but it has been replaced by a related 
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innovation that appears more suitable to the needs of a decentralized school dis- 
trict. 

Life History D also involves a CCTV system. In this case, state funds were 
initially used to help purchase and install a microwave-cable system in which three 
channels were made available to transmit programs to about 1,200 television sets 
located in classrooms throughout the district. Because it was an ambitious project, 
most of the period of the state grant (1963-68) was used to implement the system. 
Various technical difficulties were encountered. The wiring process progressed 
slowly, but by 1967, 52 schools were wired and receiving programs. In addition, the 
district had a fully equipped televisioh studio, two full-time technicians to service 
the system, new civil service classificanons for the staff related to the CCTV system 
(who were located in a separate television department in the district), and a suffi- • 
cient number of self-produced or purchased television programs to utilize all three 
channels fully during the school day. In addition, when state funding finally ended 
(the grant had involved a declining share of state fuads for the five-year period), 
the system was then entirely supported by local funds. The 3ystem had also re- 
ceived consistently strong support from the district superintendent.' 

Budget cutbacks during 1969 and 1970, however, increased pressure on the 
district to reduce and eliminate the CCTV system. The original superintendent 
departed; teacher resistance to the innovation increased in the form of formal union 
oppposition; and by 1971 the entire television department had been disbanded and 
much of the television equipment sold to another district and to the local public 
television station: Today, there is only sporadic use of the original CCTV system. 
(The microwave and cable connections are still functional.) Individual schools may 
use television in the classroom, and at least one high school has its own production 
studio. However, there is little or no central coordination, and the sporadic use has 
not been sufficient to warrant the judgment that the CCTV system as a whole has 
survived. In fact, the earlier budget cuts quite clearly elimii^jated the system, along 
with other specialized educational programs such as driver education. 

Changes in Service Practices— The Key Questions- -The four life histories 
offer a glimpse of the variety of experiences thac different innovations can undergo 
within local service agencies. Yet, their experiences can also tell us a lot about the 
nature of change within urban bureaucracies. A fundamental question has to do 
with the routinization process itself— What operational characteristics reflect' the 
life history of a new service practice as it becomes routinized?Few previous investi- 
gations have defined the concrete organizational changes tliat occur, and therefore 
such concepts as routinizatioii until now have remained abstract and only loosely 
amenable to empirical study. In contrast, the. major contribution of this study will 
be to define the routinization process in an operational and rigorous form. 

A second question has to do with explanations for routinization outcomes — 
Why do some innovations survive-over a long period of time and eventually become 
routinized, and why do others fail to do so? The common initial responses to this 
question are not satisfactory. For instance, it has generally been thought that the 
new practices that survive are those that demonstrate a clear service improvement. 
Indeed, much of the work in evaluation research for publie programs is based on 
this premise, however, in the four cases just described, the service payoffs for the 
first innovation were not any more evident than those for the last three, and this 
is thus an insufficient explanation ibr the eventual outcomes. In fact, in none of 
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these four cases, and in few of the other case studies among the remainder, was 
there any formal evaluation of service payoffs or a clear understanding of the 
possible payoffs. A second common notion has been that the decision to fund an 
innovation with local monies is the major distinction between those that survive 
and those that do not. Again; all four cases described and nearly all the remaining 
cases had become fully supported by local funds, and yet this did not guarantee 
long-term survival. A third common- observation is that innovations that fail to 
become implemented properly are those that fail to survive. Yet in Life History D, 
the innovation was fully operational and covered most of the schools within the 
school district. Thus, success during the implementation stage does not assure that 
an innovation will ^urvive. A fourth common hypothesis is that the passage of 
chronological time itself is a major factor in routinization. Yet, of the four illustra- 
tive cases, the one that had been most routinized (Life History A), was also the case 
with the shortest history. 

Other apparent explanations are actually somewhat circular. An observer close 
to Life History D, for instance, noted that the budget cutbacks that had led to the 
end of the CCTV system also affected other special education programs, such as 
driver education. Thus, one common explanation has been that innovations that 
only result in "special" activities or programs are not likely ,4;o survive. But this 
explanation begs the question, for it is the very distinction between a "special" and 
a "routine" activity that we would like to understand. In short, we need to know 
what makes an innovationTemain special, and which factors in contrast lead to an 
innovation becoming a routine activity of a bureaucracy. 

Any deeper probe, of .course, fully reveals the weak nature of our knowledge 
base. None of the previous explanations ofTered, for instance, can even begin to 
distinguish the two situations in Life History A and Life History B: In both caSes 
the innovation had clearly sui^ived for a period of time beyond any "pilot'' or 
"demonstration" period, but the first innovation continued to grow and became a 
part of much oF"the basic organizational routine of the agency, while the second 
innovation remained in a stagnant state. 

In summary, the task of this study is to describe the process of change in urban 
bureaucracies and thereby to begin to exp^^in these different outcom.es. Only" with 
such information will we be able to understand how new practices typically evolve 
in urban bureaucracies. And only an understanding of the typical will enable us to 
think about designing successful interventions. 

Evidence Used in This Study 

The. subsequent chapters of this report provide more detail on the procedures 
used in this study. However, the general features are worth summarizing here. 

Case Studies and Telephone Interviews. The actual life histories of six 
types of innovations in different cities were based on 19 on-site case studies, aug- 
mented by telephone interviews covering 90 additional cities. The six types of 
innovations, which are fully described in the next chapter, were: 



EKLC 



21 



Type of Innovation Urban Service 

Computer-assisted instruction (CAI) Education 

Police computer systems Po'ice 

Mobile intensive care units (MICU) TrFire 

Closed circuit television systems (CCTV) Education 

Breath testing for driver safety Police 

Jet'Axe (an explosive device) Fire 



The data were all collected during the winter of 1976-77 and spring of 1977. 

The two methods of data collection were used because of their complementary 
nature. (Appendix A describes their differences and some recent research that has 
applied them to the study of bureaucratic innovation.) On-site case studies involve 
a series of personal interviews at the same site. The case study also enables an 
investigator to observe an innovation in practice and other characteristics of the 
local service organization. The case study approach was used because the state of 
knowledge about organizational change processes is still primitive, and the ap- 
, proach thus provided the flexibility needed to trace life histories and to develop 
notions about a bureaucratic change process that has only been poorly understood 
in the past. Such case studies, however, were limited in number because of the time 
and effort required to conduct each case study. For this reason, othdr sites were 
more superficially covered through the use of structured telephone interviews, in 
which a single respondent was queried about the situation at a whole site.^ The 
larger number of sites thus permitted generalization to a wider array of cities than 
was possible with the case studies alone. 

Aside from these inherent differences between on-site case studies and tele- 
phone interviews, the two methods of data collection were treated similarly in other 
procedural respects. These included: (1) the selection of cities to be studied, (2) 
pilot-testing and the development of specific instruments, and (3) preparation of the 
data for analysis. 

City Selection. The innovations pertinent to this study were those that had 
been adopted some time ago by a local agency. Therefore, six lists of cities were 
developed, one for each type of innovation. Each list was based on previous studies 
that had specified that an adoption had occurred.'* For the case studies, a sample 
of cities from each list was pre-screeried* via a brief telephone call to determine 
whether the innovation had survived or not over the years. The sites |for the case 
studies were chosen to ensure thr6e types of variations with regard to this outcome: 
over five years and still used, between two to five years and still used, and once used 

* The selection of a single respondent represented a tradeoff between an attehipt to gain a diverse 
set of responses about a single innovation and an attempt to cover numerous innovations. The- latter 
was chosen, with the single respondent identified as a person knowledgeable about the innovation 
(usually the coordinator). To minimize biases, the telephone interview emphasized "facta" about the 
innovation (e.g., the initiation date, the services provided, the existence of an in-service training pro- 
gram or of federal funds, etc.) rather than interpretations concerning its use. Nevertheless, for such a 
complex topic as organizational innovation, telephone interviews of additional respondents for the same 
innovation would be desirable in the future. 

* The studies were as follows: for CAI, Bukoski and Korotkin (1975); for police computers, Colton 
(1972a), Kraemer et al. (1976), and Bingham (1976); for CCTV, Wigren et al. (1967); for MICU, National 
Emergency Medical Services Information Clearinghouse (n.d.); for breath testing, no specific study but 
sites randomly selected from cities between 250,000 and 1 milliOTi; for Jet-Axe, Feller, Menzel, and Kozak 
(1976). 

* The six prescreening instruments (one for each type of innovation) are contained in Appendix B, 
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but subsequently undergoing some cutback or curtailment. However, it was not 
always possible to find such sites with the brief pre-screening procedure, and travel 
and scheduling constraints did not always allow the precise implementation of this 
plan. Nevertheless, the 19 case studies represented a stratified sdmple, covering a 
variety of routinization experiences for each type of innovation. The cities that 
were subsequently visited are listed, according to type of innovation, in Table 1. 

For the telephone interviews, all cities in the original six lists (corresponding 
to the six types of innovation) v/ere used, excluding those that had been selected 
for site visits. The initial telephone interview occasionally revealed, however, that 
the city did not really qualify for study, usually for one of the following reasons: 

• The initial adoption had actually not occurred. 

• The innovation had been incorrectly defined at the outset and was not one 
of the six types. 

• The adopting agency was incorrectly defined at the outset and was not a 
school district, police department, or fire department. 

These disqualifications limited certain innovations such as police computers and 
CCTV to about 16 cities each; it was thus decided to randomly select from the lists 
of the four other types of innovations until 16 cities for each had been identified. 
Thus, except for police computers and CCTV (where the entire universe was in- 
cluded), the telephone interviews represented a random sample of previously iden- 
tified adoption sites. Table 2 shows the full list of cities in which telephone inter- 



Table 1 . 
19 Case-Study Sites, by Innovation 






1970 




1970 




Population 




Population 


Innovation/City 


^ (thousands) 


Innovation /City 


(thousands) 


CAT 




CCTV 




Dallas, Tex. 




Omaha, Nebr. 


347 


Oakland, Calif. 


362 


Portland, Greg. 


380 


San Diego, Calif. 


697 


Rochester, N.Y. 


296 


Tampa, Fla. 


278 










Breath Testing 




Police Computer 




Akron, Ohio 


275 


Boston, Mass. 


641 


Cincinnati, Ohio 


451 


Indianapolis, Ind . 


746 


Memphis, Tenn. 


624 


Miami, Fla. 


335 






Nashville, Tenn. 


448 


Jet-: Axe 




MICU 




Omaha, Nebr. 


347 




Rochester, N.Y. 


296 


Birmingham, Ala. 


301 






Dallas, Tex. 


844 






Denver, Colo. 


516 
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viev/s were conducted.® (Some cities appear more than once because the list for 
each type of innovation was separately developed, and the same city may have 
adopted more than one innovation.) 

In general, the cities that were studied, both by on-site case study and by 
telephone interview, ranged from 250,000 to 1 million in population. (A few cities 
under 250,000 had to be included for some of the innovations in order to fill the 
necessary sample size; the five mrfjDi^ties over 1 million in population were 
categorically excluded from study because of their size.) It is important to note, 
however, that the relevant organizational unit was not a city per se, but one of three 
service agencies: a school district (for CAI and CCTV), a police department (for 
police computers and breath testing), or a fire department (for MICU and Jet- Axe). 
Thus, if it was found that a city had adopted one of the six innovations but that the 
adoption had not been by one of these three agencies, the city was not considered 
eligible for study. This exclusion criterion mainly affected police computers, where 
a large number of police departments are now users "©fa city computer system; the 
eligible cities only included those where the department owned (or leased) and 
operated a core computer itself 

Pilot-testing and Instruments, Two different types of in&lruments were used 
for data collection. For the on-site case studies, an interviewer's guide was prepared 
(see Appendix B). For the telephone interviews, six different questionnaires were 
designed, one for each type of innovation (also see Appendix B). 

These instruments and other field procedures, such as the problems of identify- 
ing the main respondent to be interviewed (usually the official who coordinated the 
use of the innovation), were developed in an explicit pilot-testing phase of the study 
that preceded the formal data collection effort.' The pilot phase was aimed at 
developing hypotheses about routinization, clarifjnng certain substantive issues, 
and identifying potential methodological problems. PiMuiistance, it was found dur- 
ing this phase that no single instrument was sufficient to conduct telephone inter- 
views for six different types of innovations. The pilot testing was conducted during 
the period from August to December of 1976; final instruments were designed in 
January 1977, and the final case studies and telephone interviews were conducted ' 
from February to July of 1977. 

Preparation for Data Analysis. For case studies, a problem that is oflen 
overlooked by investigators conducting a series of case studies js the aggregation 
problem. This problem has to do with the manner in which general lessons are 
drawn from the array of case studies that has been conducted. Few investigators 
understand that the problem is aggravated by certain types of data collection, and 
that the problem must therefore be anticipated in the design of the initial fieldwork. 
For instance, if information is collected in an inconsistent manner at different sites, 
later aggregation is nearly impossible. As another example, the individual case 
studies may contain too much information and thereby create an enoiTnous prob- 
lem of data reduction. 

' Because each case study followed the same interviewer's guide, each was writ- 
ten in a narrative form that was organized around the same subtopics. Eight 
representative case studies have been fully edited, reviewed by the relevant local 

" The telephone interviews ultimately coviered 90 of the 96 sites selected because of call back 
difficulties at 6 of the sites. 

' The pilot-phase is fully described in an unpublished paper. R. K. Yin et al.. "Routihization III: 
Research Methods for Phase II." The Rand Corporation. January 1977. 
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Table 2 



90 Telephone Tnt.-'n'iew Sites, by Innovation 





' 1970 , 




1970 




Population 






Innovation /City 


( tho . sands) 


Innovation/ City 


(thousands ) 


CAI 




MICU 




Atlanta, Ga. 


A97 


Baltitncre, Md , 


906 


Baltimore, Md. 


906 


Cincinnati, Ohio 


451 


Birmingham, Ala , 


301 ' 


Gary, Ind, 


175 


Denver, Colo, 


516 


Jacksonville , Fla . 


529 


Fort Worth, Tex. 


393 


Kansas City, Kans. 


507 


Honolulu, Hawaii 


325 


Madison, Wis, 


172 


Kansas City , Mo . 


507 


Memphi.s , Tenn. 


624 


Louisville, Ky. 


362 


Phoeni!C, Ariz, 


582 


Newark, N.J, 


382 


Port land , Greg , 


380 


New Orleans, La, 


593 


SC, Paul, Minn, 


310 


Phoenix, Ariz. 


582 


Salt Lake City, Utah 


176 


Rochester, N^, 


296 


Seattle, Wash , 


531 


S t , Loui s , , 


622 


Toledo, Ohio 


383 


Toledo, Ohiio 


383 


Tucson, Ariz. 


263 


Tucson, Arit, 


263 


Warren , Mich , 


179 


Wichita, Karte, 


277 










CCTV 




Police Computer 




Anaheim, Calif, 


166 


Baltimore, Md. 


906 


Atliinta, Fa. 


497 


R T i^Hi T o Vi ^vn A 1 fa 
DXirniXllJi^IlcliIly /\i.ci. 




Fresno> Calif. 


inc. 
loo 


Buffalo, N.Y. 


A63 


Honolulu, Hawaii 


325 


Denver, Colo. 


516 


Indianapolis , Ind . 


746, 


Kansas City, Mo, 


507 


Milwaukee, Wis. 


717' 


Long Beacli, Calif. 


359 


Phoenix, Ariz. 


582 


Louisville,^ Ky. 


362 


St. Louis, Mo.. 


622 


. Oakland, Ca'lif. 


359 


Salt Lake City, Utah 


176 


St, Louis, Mo. 


622 


San Jose, Calif, 


447 


San Diego, Calif. 


697 


Santa Ana, Calif. 


156 


Seattle, Wash. 


531 


Seattle, Wash. 


531 


Tu.cson, Ariz. 


263 


Springfield , Mass , 


16A 


Washington, D.C, 


757 


Tucson, Ariz, 


263 


Breath Testing 




Je t— Axe 




Atlanta, C.a. 


497 


Charlotte, N.C. 


241 


Austin, Tex. 


252 


Cincinnati, Ohio 


451 


Baltimore, Md. , 


906 


El Paso, Tex. 


322 


Dallas, Tex. i 


84A 


Honoli'lu, Hawaii 


325 


Indj^napolis, Ind. 


746 


Jacksouville , Fla , 


529 


Jacksonville, Fla. 


529 


Kansas City, Mo. 


507 


Jersey City, N.J, 


260 


Louisville , Ky . 


362 


Kansas City, Mo, 


507 


Minneapolis, Minn. 


434 


Minneapolis, Minn. 


434 


St. Paul, Minn. 


3iO 


New Orleans V La. 


593 


St. Petersburg, Fla, 


216 


Oklahoma City, Okla. 


368 


Salt lake City, Utah 


176 


St. Louis, Mo. 


622 


San Francisco, Cal , 


716 


San Diego, Calif. 


697 


Santa Ana, Calif. 


156 


Seattle, Wash. 


531 


Tucson , Ariz . 


26? 


Tampa, Fla, 


278 


Worcester, Mncs . 


177 


. Tucson, Ariz. 


263 
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agency, and reproduced in Appendix C. (The other 11 are available from the author 
on request.)® After the narratives were completed, a summary table of events was 
prepared (see Chapter IV), dividing the life histories of each innovation into three 
chronological stages. This summary table serves as the main evidence from which 
the general observations and conclusions from the case studies have been drawn. 
In short, the chain of evidence from data collection instrument to narrative case 
study to master table of events to general findings has been traced as explicit steps, 
and the entire procedure is in principle susceptible to replication. 

For the telephone interviews, the responses to each of the six original instru- 
ments were separately tabulated. Identical and comparable questions were then 
combined across instruments, so that the responses for all 90 sites could be tabulat- 
ed together. The results of these tabulations, in simple descriptive form, are con- 
tained in Appendix D. These data were then used for all the telephone interview 
analyses described in Chapter VIL 

For both the case studies and the telephone interviews, the emphasis through- 
out the data collection was on the occurrence of organizational events. For this 
reason, the measurements used mainly, consisted of items scaled along nominal or 
ordinal dimensions. Such items were analyzed individually in relation to routiniza- 
tion outcomes, but no multivariate analysis was attempted. Because the objective 
of the study was to describe life histories of innovations and to provide a new 
framework for assessing routinization, the study did not attempt to develop the 
refined set of interval-scaled items that would have allowied multivariate analysis. 
Such refinements have been suggested as appropriate tasks for furthef research 
(see Chapter VIII). 

Limitations. Because any single study must be limited to some set of specific 
innovations and body of eV^idence, the generalizability of the conclusions can always 
be q:jestioned Thus, although the conclusions presented in this study should dem- 
onstrate internal validiiy (i.e., they should draw logically from a research design 
and data collection methods that are internally consistent and unbiased), it is 
important to discuss the extent to whifch the study is either generalizable or limited 
regarding external validity (i.e. y the degree to which the conclusions are applicable 
to situations other than those directly studied). 

The study appears to be generalizable beyond the immediate innovative situa- 
tions in the following manner. First, the case study visits and telephone interviews 
covered a variety of geographic areas and appear to fully reflect a national sample 
of cities of 250,000 to 1 million in population. (The five largest cities — New York, 
Chicago, Los Angeles, Philadelphia, and Detroit — were omitted from the study 
because of the distinctive complexity ol" their local public agencies.) Second, the 
study covered a sample of innovations that has been divided according to a mean- 
ingful conceptual distinction — task-specific and task-diverse innovations (see Chap- 
ter II) — and^the results may therefore be extended to other types of innovations to 
the extent that they can be classified into this scheme. Third, the study included 
three of the most common types of urban services, and the results should be 
generally applicable to the entire array of urban service agencies found in medium- 

" E^ch case study was sent in draft form to the local agency for corrections and editing. In addition, 
the agencies were asked whether their jurisdictions could be named or whether they wished to be cited 
anonymously in the finai case study. -Eight jurisdictions indicated their willingness to be named, and 
these are the case studies reported in Appendix C. The remaining jurisdictions asked to be anonymous. 
These case studies are available from the author on request. 
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sized local jurisdictions. Whether the organizational principles that emerged from 
the study may also be applicable to bureaucracies in general, and not just local 
public agencies, can of course be further tested. (Informal observations of other 
public and private bureaucracies suggest that the routinization process described 
here -may not be different from that found in other types of organizations.) 

In contrast,Jhe study appears to be limited in the following manner. First, the 
study focused on innovation life histories tha^ occurred in the last 15 years. Al- 
though some of the innpvations had begun earlier, the bulk j)f the results are 
-constrained by the political and bureaucratic environment of the last 15 years. Such 
a period of time covers more than a single cohort of innovations (because, among 
other things, local and federal conditions have changed so rapidly even within this 
period of time); nevertheless it may he true that future innovations will be taking 
place in a very different environment, and to this extent the generalizability of the 
study's conclusions will be limited. Second, although the study focused on six differ- 
ent types of innovations, all were embodied in some hardware or physical ap- 
paratus. The life histories of "hardware" innovations were the target of study 
because their artifacts and functions could be more easily traced over time. Innova- 
tions that do not have such a physical embodiment may result in different experi- 
ences in local organizations; however, it is also possible that "software" innovations 
involve the same routinization process but are niore difficult to trace.' Overall, the 
distinction between hardware and software innovations has been inadequately 
studied, so the study's conclusions must tentatively be considered limited to hard- 
ware innovations. "^^x^ 

On balance, ,the results and guideliries from the study^(io not suffer from the 
idiosyncracies that would have occurred had the study been'lirmted to: one type of 
innovation (many adoption* and diffusion studies are of this nature); one type of 
service agency (many policy studies are of this nature); or one or two specific 
jurisdictional sites (many academic case studies are of this nature). On the contrary, 
the conclusions regarding routinization may be applicable to most of the innovative 
situations encountered by a contemporary local service agency in mediuni-sized 
cities. 



Summary of Study 

New service practices continually emerge in urban bureaucracies. However, 
little is known about how such practices become routinized — i.e., how they become 
part of , "standard practice." Ironically, many changes in service practice have 
continued to occur at a time when federal policymakers have become convinced of 
the intransigent and rigid nature of urban bureaucracies. The goal of the present 
report is therefore to describe the routinization process. The lessons drawn are an 
attempt to develop insights into how service practices normally change. This devel- 
opment of "normal" th^^ry is a necessary precursor for designing any intervention 
strategies, and it has b^en a void in previous policy research. 

Th'=^ routinization process was studied by examining the life histories of six 
types of innovations (described in Chapter II) at 19 case study sites and 90 tele- 
phone interview sites. The life histories were analyzed in terms of the achievement 
of ten specitic organizational events, which have been conceptualized as either 
passages (transitions from one organizational state to another) or cycles (survival 
over periodic organizational events). These concepts, as well as several factors 
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hypothesized to facilitate the achievement of passages and cycles, are fully elabo- 
rated in Chapter III. 

According to the findings, routinization occurs in a series of stages: the Impro- 
visation Stage (Chapter IV), the Expansion Stage (Chapter V), and the Disappear- 
ance Stage (Chapter VI). During the latter two stages, the achievement of the ten 
passages and cycles serves as the operational criteria for routinization. These 
include: the passage from external to internal funding, the establishment of person- 
nel classifications or certification, changes in organizational governance (in one 
case, the name of the agency was actually changed to accommodate the new prac- 
tice), and the appropriate turnover of personnel. Several strategies were found to 
be effective in promoting routinization: 

• At the outset, it was important to get the new practice operating on a daily 
basis, even if this was done by limiting its scope. 

• The new practice had to have concrete benefits for service practitioners — 
e.g., convenience, reduced physical effort, greater potential for promo- 
tions, additional sense of safety on the job. These types of benefits were 
not necessarily the same as those covered by external evaluators. 

• If the new practice displaced an old one, specific steps needed to be taken 
to eliminate the old way of doing business — e.g., by eliminating the forms 

• and procedures associsfted with the old way. 

• The new practice had to be ultimately expanded to its fullest logicn! ex- 
- tent, or else it continued to be regarded as a "special project," v. incli 

precluded it from becoming a standard practice. 

• The time lags for achieving the various passages and cycles were different, 
so that it was important to get an early start on certain activities — e.g., 
establishing the personnel classifications for any new job skills that may 
be required by the new practice — to insure later routinization. 

The findings were also analyzed in relation to the specific factors hypothesized 
to facilitate routinization (Chapter VII). The development of support for the innova- 
tion by an active innovator, by service practitioners,''and by administrators, as well 
as the establishment of a core application and minimal competition among appli- 
cations, appear to be important to routinization; in contrast, exj;ernal assistance — 
whether in the I'orm of federal (or state) funds or technical assistance — was found 
unrelated to routinization. Lastly, the implications oYthe study for further public 
policy research are discussed in Chapter VIII. 
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Chapter II 
THE INNOVATIONS 



A- GENERAL CHARACTERISTICS OF INNOVATIONS 

Studying Life Histories of Innovations 

There are two ways of recording life histories of specific innovations. One way 
is to select relevant innovations now being adopted by local agencies, with life 
histories based on the subsequent events that occur for each innovation. The study 
v/ould then follow a true longitudinal research design, tracing the changes that 
occur at each site over the next several years (Kimberly, 1976a). Such a longitudi- 
nal design, however, entails heavy costs and great risks: 

• A large number of innovations would have to be monitored at the outset, 
because the dropout rate would be unknown, and too s.nall an initial 
sample could result in few innovations with extensive life histories. 

• The study would have to be conducted over a long period of time because 
the routinization process, unlike adoption or implementation, is by defini- 
tion a process that occurs over' the course of many organizational events. 

• The innovations to be studied would be somewhat unique because all 
would have begun during the same calendar period and the universe 
would actually form a special cohort from which the results of the study 
might not be easily generalized. 

These problems pose sufficiently major barriers that a true longiti: inal design 
appears unfeasible. 

An alternative approach is to select innovations that have been adopted and 
implemented by local agencies some time in the past. A study would thus begin by 
identifying similar innovations that had been implemented at different sites on a 
periodic basis over a span of years. A quick spot-check could identify those innova- 
tions that had survived as well as those that had not. Appropriate life histories 
could then be reconstructed for a sample of these innovations. This approati would 
not wastefully commit resources to an unnecessarily large number of innovations, 
would capture some variation ipx)utcomes, would produce results generalizable to 
more than one cohort, and would be less costly because old innovations could stil! 
be included, but not on a real-time basis. The research design would, however, not 
be a true longitudinal design, but would be a post-hoc longitudinal design, in which 
data collection occurs at a single point in time. In other words, changes that had 
occurred since the initial adoption wouldJiave to be traced by artifacts, documents, 
and the recall of human respondents (Kimberly, 1976a). 

This alternative approach appears to be the most suitable for topics that of 
necessity cover events over a long period of time. An extensive study of the in- 
vention and development of notable technological inventions, for instance, followed 
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this design (IIT, 1968).* The study selected several major new technologies-^.g., 
magnetic ferrites, the videotape recorder, and oral contraceptives— and established 
for each innovation a series of key developmental events that had occurred. In 
some cases, the TRACES— as the study methodology becamie known— covered a 
period of 100 years or more. The research design differed from that proposed here, 
however, in that the study only focused on famous technologies that had been 
successfully 'developed and marketed; no histories were collected of technologies 
that had failed (by whatever criterion). 

For the present study of routinization, the use of this post-hoc longitudinal 
design required a listing of innovations previously adopted by local agencies. To 
create some pragmatic and realistic boundaries for such a list, it was decided to 
develop the list from previous studies of innovation adoptions; the studies were 
limited to those on technological innovations,^ those published since 1962, and 
those that covered any of three local services— public education, pohce protection, 
and fir^ protection. In other words, although there have been numerous innova- 
tions in local agencies, our universe was defined by what previous studies had 
already documented, rather than by a new survey addressed directly to local agen- 
cies. This choice was made- because it was well known that previous studies had 
already identified large numbers of innovations adopted by local agencies.^ 

The Shifting Nature of Innovations 

Because this study of routinization was based on life histories of specific innova- 
tions, there were several issues to be resolved concerning the final selection of 
innovations. Until recently, research was dominated by the seemingly straightfor- 
ward assumption that "an innovation"'' existed in some clearly recognizable form 
that corresponded to the theoretical conception adhered to by the researcher. 
Inherent in this assumption was the implication that the innovation as employed 
by one adopter was essentially the same as that used by all other adopters. 

The assumption appeared to be a justifiable one, especially in cases where new 
practices had been adopted by individual (as opposed to organizational) users. It 
was reasonable to assume that a farmer would recognize a particular farm practice 
by name and that he could cite the year he ifirst adopted it. The same could be 
expected when one tried either to trace the rate of adoption of a certain birth 
control method or to identify, schools that were among the first to teach particular 
subjects that had not been part of the traditional curriculum. In either case it was 
expected that, upon hearing the name attached to the innovation (e.g., birth control 
pilk; the new math), the adopter could easily say whether the practice was in use 
and, if in use, when it had begun. 

* A secorf(r8tudy"<Battelle-Columbu8 Laboratories, 1973) also used the same method and was based 
in part on the original TRACES data.' 

* See the following subsections for a discussion and definition. 

' For example, the literature consists of studies that have frequently involved national surveys of 
the adoption patterns for specific innovations. 

* The term "innovation" is commonly used in three different ways (see Zaltman et al., 1973). In one 
context, it is synonomous with invention. Here, innovation is akin to the act of perceiving or creating 
something new. In another context, it is ascribed to a particular kind of organizational process as in 
Mohr's (1969) definition of an innovation as "the successful introduction into an applied situation of 
means or ends that are new to that situation" (see also Myers and Marquis, 1969). In a third context, 
which is the one employed in this paper, the innovation is an rirtifact of some sort that is newly 
introduced into an organization (see also Yin, Heald, and Vogel, 1977). 
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In recent years, however, as studies of innovations have broadened, there have 
been sharp challenges to the notion that ''the innovation'* is a clearly identifiable 
entity that varies little across adopting individuals and organizations (e.g., Warner, 
1974).* The assaults on the conception me innovation a static entity have been 
especially prevalent in research concerned with innovations in organizational set- 
tings. As researchers have examined the implementation of innovations in organi- 
zational settings they have found that the innovation as implemented can be quite 
different from the one originally planned for study. Moreover, it has become in- 
creasingly apparent that what was supposedly identified as the same innovation 
may vary substantially from site to site. 

The work of Herman and McLaughlin (1974) readily demonstrates this phe- 
nomenon (see also McLaughlin, 1975). In their study, they found that the introduc- 
tion of an educational innovation was often followed by a period of mutual adapta- 
tion. This was a period in which both the organization and the innovation under- 
went change; the organization adjusted to the presence of the innovation, and the 
innovation was simultaneously modified to suit its organizational environment. 
Thus,.an observer returning to an organization several years after the introduction 
of an innovation could find that many aspects of the innovation were different ^rom 
the innovation as first adopted. These findings were similar to those reported by 
Charters and Pellegrin (1973), who set out to obsei*ve the course of events for an 
educational innovation known as "differentiated staffing.'' Instead of finding that 
there was a consistent formulation of the innovation, they found that ''there was 
no 'it' to select, implement, [or] evaluate. In fact, the very task of the so-called 
'initiation period' was to define what the innovation— the blueprint— was to be." It 
is encouraging, therefore, to find that recent work in the innovation field has been 
careful to emphasize that innovations do, in fact, var} widely across sites and over 
time. 

Such research also indicates the necessity of carefully considering the nature 
of the innovations to be selected for any study of routinization. Routinization is an 
organizational process that occurs over a long period of time in diffiarerit organiza- 
tions. During such a process, a wide range of changes is likely to occur in an 
innovation, making empirical study more difficult. As a result, the selection of 
innovations for study was based on two sets of criteria: (1) some common features 
for all the innovations included in the study, and (2) some variable features along 
which the innovations selected for study were deliberately varied. 

Common Features of the Innovations Studied 

All the innovations included in the study had four attributes: technological, 
historical, service, and behavioral emphases. 

Technological Emphasis. For the purpose of study, technological innova- 
tions have been defined as innovations whose day-to-day operation relies on ma- 
chines. <}quipment, computer hardware, or other apparatus. These are the techno- 
logical artifacts of the innovation. This definition of a technological innovation 
excluded certain analytic techniques and processes (e.g., operations research 

* Everett Rogers, who conducted many of the earlier studies on individual adoption, has given new 
attention to the instability of innovations by noting that a process of "re-invention'' often occurs from 
site to sire. 
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models or specific software for computer simulation models) that are often consid- 
ered as technological in nature.® 

The decision to limit this inquiry to innovations with a material component 
reflected a basic assumption that, when first inquiring into a complex organization- 
al process such as routinization, \i is necessary to begin with as concrete an innova- 
tion as possible. Thus, a definite advantage of limiting innovations to those with 
material artifacts is to assure that there will be something tangible to focus on when 
trying to trace the agency's experience with an innovation. A disadvantage, how- 
ever, is that it is not possible to generalize the findings to those innovations that 
are without material components. This, of course, does not mean that the findings 
cannot be informative with respect to such innovations, but any statements about 
the routinization of innovations other than those having material artifacts will 
necessarily be tentative, 

Historical Emphasis. To be included in this study, the material artifacts 
necessary for the operation of the innovation must have been adopted by a local 
agency after 1960. This restricted the study to those innovations that had generally 
come into use in the last 15 years. It eliminated from consideration such older 
innovations as the overhead projector or the police car (or even gasoiine-driven fire 
trucks), whose initial adoption occurred in an era when local service agencies were 
organizationally and politically very different from the present time. Moreover, 
because the study covers the mpre contemporary period of the last 15 years, it 
includes many innovations whose development or initial use by local agencies was 
prompted by the availability of federal funds or other federal resources such as 
information dissemination efforts. This historical context thus forms ian appropri- 
ate policy context for the study. 

Service Emphasis. All the innovations in the study were service-oriented in 
function— i.e, they currently are, or in the past have been, used by practitioners in 
. a local agency to assist in the delivery of agency-specific services. Thus, schools 
have the explicit mandate to instruct students in a variety of subjects. Similarly, 
police are responsible for maintaining law and order. These service functions may 
be contrasted to administrative functions. such as budgeting, payroll, billing, etc., 
that only indirectly relate to an agency's mission. Some innovations may be used 
for both service and administrative functions, and these innovations were therefore 
eligible to become subjects of study. However, innovations dealing solely with the 
administrative operations of an agency were excluded from consideration. 

Behavioral Emphasis. All the innovations had some behavioral component— 
i.e., their day-to-day operation relied on frequent and continuing direct or indirect 
interaction between practitioners in the service agency and the technology. Direct 
interaction refers to physical manipulation of the material artifacts. Indirect in- 
teraction refers to: (a) providing verbal instructions to an individual on how to 
manipulate the technology, or (b) processing output produced by or communica- 
tions received through the material artifacts. 

This attribute excluded those innovations in which the adopting unit may have 
been a local agency, but in which there was. little behavioral involvement (e.g., 

" For example, Schon (1967) speaks of technology as "any tool or technique, any product or process, 
any physical equipment or method of doing or making, by which human capability is extended." Leavitt 
(1965) offers a similarly broad perspective when he describes technology as ''direct problem solving 
'inventions." Leavitt includes sets of activities, methods, or processes and layouts, arrangements, or 
patterns in his definition, as well as equipment, machines, and tools. 
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windowless schools, a new boiler system for heating firehouses, or new solid-state 
circuitry for communications equipment). Restricting the selection of innovations 
in this way assured that the innovations to be studied were those most likely to 
involve some of the most difficult problems in routinizing an innovation. 

Variations in the Innovations Studied 

At the same time, the innovations studied varied along certain dimensions. This 
allowed the study to test certain propositions about the possible effect of innovation 
characteristics on the routinization process. What became apparent during the 
pilot study phase of this study' was that the life history of an innovation was largely 
influenced by the breadth and nature of its functional applications. In other words, 
innovations can be placed into one of three classes, depending on the nature of the 
functional flexibility made possible by the technology. Once the innovations are so 
divided, the routinization fate of the innovations in one class appears to be ex- 
plained by a different set of factors than those factors ir|fluencing the extent of 
routinization in the other two classes.® Furthermore, the distinction among the 
three classes appeared more important than those innovation attributes (e.g., com- 
patibility, communicability, or simplicity— see Rogers, 1962; and Rothman, 1974) 
typically associated with the initial act of adoption. 

The pilot study suggested two criteria, for sorting innovations into the three 
classes reflecting functional flexibility. The first criterion distinguished task-specific 
from fasfe-diperse innovations. An innovation is task-diverse if it is possible to use 
the hardware for at least two service applications. In general, the distinction be- 
tween task-diverse and task-specific is made on the basis of the inherent nature of 
the innovation, independent of how it is used at any given site. Thus, one would 
expect task-diverse innovations to be used in a somewhat different manner from 
site to site, whereas task-specific innovations would only vary little from site to site. 

The second criterion distinguished task-diverse innovations whose applications 
are distinctly service-limited from task-diverse innovations that have both service 
and administrative applications. As pointed out earlier, these administrative func- 
tions include budgeting, payroll, maintenance of personnel records, etc. An impor- 
tant hypothesis to be examined was that innovations with both service and adminis- 
trative functions have unique routinization patterns, setting them apart from those 
innovations that only have service applications. 

Table 3 lists a set of innovations according to these three classes. Routinization 
is hypothesized to occur for different reasons, depending upon which of the three 
classes an innovation falls within. (This is not to say that many factors will not also 
remain.constantly important across all the three classes.) 

Task-Specific Innovations. For these innovations, several conditions are 
hypothesized to promote the routinization of the innovation: 

• Widespread practitioner acceptance, based on the ease of substitution for 
an older, core practice and on a practitioner's self-interest in innovation 
benefits. 

' For a full description of the pilot work, see an unpublished paper available from the author: R. K, 
Yin et al.. "Routinization III: Research iMethods for Phase II;" The Rand Corporation. January 1977^ 

" This is not the same as saying that one class of innovations will tend to become more routinized 
than another— which is not hypothesized to be the case. 
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Table 3 

Technological Innovations Classified into Three Groups, According to Functional Flexibility 







\ 

Task-Diverse Innovations " 


« 

Service 


Task-Specific Innovations 


Service-Only 


Service and Administration 


Fire Protection 


• Helmet with radio receiver 
and transmitter capability 
(In-heket communications) 

1 Jet -Axe 

1 Automatic device for chang- 
ing water pressure in fire 
hose (automated nozzle) 


• Emergency medical vehicles 

• Light, versatile vehicles 
for extinguishing small 
fires (minipumpers) 




Police Protection 


• Lightweight, bullet-proof 
vests (body armor) 

• 'Breath testing machines 


1 Hinicomputers ' 
% Videotape recorders 


,1 Police computers 


Education 


• language laboratories 

• Hand-held calculators 

/ "' 


• Educational television/ ' 
closed circuit television 

1 Videotape recorders , 

r 


1 Computer-assisted instruction 

1 Video systems that provide up- 
stream and downstream video 
signals (two-way television) 
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• Service payoffs, namely cost savings or some other clearly visible and 
measurable advantage over a previous practice. 

• Minimal retraining needed for practitioners. 

These conditions stem directly from the nature of task-specific innovations. Such 
innovations are usually adopted by an agency to perform a narrowly defined task 
that represents some clear ihftpwvement over previous practice. Moreover, there 
is usually an explicitly defined way of using the innovation— a set of rules that can 
be followed to achieve a specified objective. The automated fire nozzle is an exam- 
ple. It is intended to permit firefighters to adjust the intensity of the water stream, 
thus (in theory) eliminating the need for a man to be stationed at the pumper to 
adjust. the water intensity manually. There is a clearly specified and simple tech- 
nique for using the nozzle, and once this technique has been practiced during 
training sessions at the fire academy, firefighters can proceed to apply the nozzle 
to fight fires exactly as they had with the traditional system.® 

Practitioner satisfaction with the innovation appears to be an important deter- 
minant of whether or not the innovation will be routinized. (In some cases, as with 
lightweight body armor in police departments, practitioner satisfaction as a result 
of nonofficial trials can even lead to pressure on management to adopt an innova- 
tion.) Practitioner opposition is likely if the practitioners do not perceive that the 
innovation serves their interests or if there are problems in the innovation's initial 
use, thus making it difficult for practitioners to substitute the innovation for an 
established practice. 

Task-Diverse (Service-Only) Innovatioiis. In contrast, the factors that are 
hypothesized to enhance the routinization of these iiinovations are: 

• Support from agency administrators, 

• Many complementary, service^related applications (though not necessarily 
a clear service payofi). 

• Support from some core group of practitioners, who may even require 
substantial training in the use of the innovation. 

Task-diverse innovations are oflen brought to an agency either to perform a func- 
tion that was not previously included in the agency's services or to supplement a 
previously established function. New jobs are frequently created in connection with 
the innovation, and practitioners may require extensive in-service training. 

Moreover, if the innovation fails to work in the context of the original appli^ 
cation that spurred its introduction, the equipment may be used for other appli- 
cations as long as there is support from those in management who have the ulti- 
mate control over budget and personnel decisions. Thus, the flexibility in service 
applications increases the likelihood of some practitioner support because different 
practitioner groups will become involved for different applications. For instance, if 
educational television (ETV) does not succeed with the English teachers who were 
the first intended users, it may be possible to build constituency among mathemat- 
ics teachers that support ETV even though they were not involved when it was first 
introduced. Of course, the ideal situation for assuring that ETV has continued use 

• It is again important to point out that the significant characteristics are those inherent in the 
innovation, and not those that may have emerged during implementation at a particular site. The actual 
implementation experience may reveal many unforeseen problems. 
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in a school would be for its application to extend across many subjects — English, 
mathematics, science, language, etc.— and across many activities such as drama 
productions, sports events, and special events. 

Whereas practitioner support for task-specific innovations is closely tied to the 
ease with which the innovation can be substituted for an existing practice, practi- 
tioner support for task-diverse innovations may well be influenced by two other 
factors. One of these appears to be the opportunity for practitioners to influence the 
early decisions on applications and equipment design. For example, in emergency 
medical vehicles, paramedics may take great pride in the fact that they have had 
a chance to help design the vehicle's internal layout. 

The other factor hypothesized to influence sustained and growing practitioner 
support for task-diverse applications is the practitioner perception that the quality 
of service delivery has been enhanced. However, unlike the case with task-specific 
innovations, in which it is typically possible to point to "objective'' or "documenta- 
♦ble" evidence of innovation advantages, the evidence in favor of continued use of 
task-diverse innovations may often tend to be more "subjective" and "anecdotal." 
Thus, with computer-assisted instruction (CAI), enthusiastic teachers may claim 
that anyone can see that students with motivational problems improve their behav- 
ior when they have the opportunity to use the, computer. 

Task-Diverse (Service and Administrative) Innovations. Routinization 
for the innovations is hypothesized to be facilitated by several conditions within an 
agency— in addition to the conditions facilitating task-diverse (service-only) innova- 
tions: / 

• A single, active innovator dedicated to maintaining service functions. 

• Continued opportunities for practitioner training in relation to service 
• functions. ■ 

• Minimal competition between administrative and service applications. 

Each of these conditions places emphasis on maintaining support for the service 
function, which may compete strongly with the administrative applications. 

It is noteworthy that any savings or improvements that result from administra- 
tive applications of new technology tnay be easier to document objectively than 
those resulting from service applications. Thus, a school administrator can claim 
that a new computer system can "• . . now run the payroll in 50 minutes, where it 
' used to take 6 people working 3 days to do the same thing. I don't know if we could 
ever go back to doing it the old way." In a budget review situation, such claims 
might be accepted ai? more persuasive evidence for continuing to use the computer 
for payroll than the diffuse clcim that "the problem kids become more motivated" 
would be for continuing to use the computer for instruction. 

In addition, growth in administrative functions is likely to threaten the service 
functions if a situation arises where tradeoffs must be made between the^two. In 
such situations, the routinization of the service applications is hypothesized to 
occur more readily if there has been a respected middle-level manager or coordina- 
tor who has actively worked to maintain such applications. This person will typical- 
ly have foreseen potential conflicts between the administrative and service appli- 
cations, and may have taken several steps (e.g., making service applications known 
to the public) to assure that they are not discontinued. Another condition that helps 
secure the service applications is the availability of ongoing training opportunities 
for practitioners, which provides a mechanism for generating practitioner support. 
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B. SIX INNOVATIONS 

From the array of innovations identified in searching the literature and during 
the pilot study phase, six innovations were selected for inclusion in the study (see 
Table 4). Several factors influenced the selection: 

• The( availability of information that identified a sufficient number of sites 
' where the innovation had been adopted. 

• Representation, if possible, of three different service areas (police, fire, 
and education). 

• A spread of the innovations per service between the task-specific and 
task-diverse types. 

The reason that six innovations were selected as an appropriate minimum number 
to b^ studied was to assure that at least two types of innovations would be included 
within each flexibility class. The following subsections contain brief descriptions of 
each type of innovation. 

Table 4 



Six Innovations Selected for this Study 



Type of Urban. Service 


Functional Flexibility Class 


Cor.pu ter-assisted instruction 
(education) 


Task-diverse (service 
administrative) 


and 


Police computer systems 
(do lice) 


TasJ^-di verse (service 
administrative) 


and 


Mobile intensive care units 
(fire) 


Task-d:^. verse (service 


only) 


Closed circuit television 
(education) 


Task-diverse (service 


only) 


Breath testing (police) 


' Task-specific 




Jet-Axe (fire) 


Task-specific 





Computer-Assisted Instruction 

Advances in computer tec hnology have been responsible for the gradual instal- 
lation of computer educational systems across the country. In general, school dis- 
tricts have adopted computers to perform both administrative Sind well as instruc- 
tional functions. T. ^? latter have been referred to as computer-assisted instruction 
(CAI)7 and CAI applications received their major impetus following the develop- 
ment of compyteKtime-sharing systems. In such systems, many terminals can be 
served by the same computer, and a student working at a terminal can follow an 
instructional routine that is individually tailored to his or her needs. 

In most schools, CAI consists of several terminals linked to a central computer. 
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The terminals and leased telephone lines may be paid from an individual schooFs 
budget, whereas the central facility is usually part of a school district's central 
administrative offices. The terminals are normally located in a classroom, so that 
several students (depending upon the number of terminals) may work at the termi- 
nals while other students follow the more traditional teaching methods. The stu- 
dents may rotate so that each is given an equal amount of terminal time, or a fow 
students may be the dominant users. The terminals can be of two varieties — the 
older teletype terminals that tend to be noisy and slow but that operate reliably and 
provide a hardcopy printout, or the newer cathode ray terminals (CRTs) that are 
quiet and fast but are more expensive and, cannot provide hardcopy without a 
companion printer. 

The students may use the terminals for different educational purposes. In some 
cases, a computer science course is the subject of study, and the students have 
enrolled in the elective subject to learn how to do programming and use a computer. 
Such a course is not usually a part of the core curriculum, however, and may be 
cancelled if the school budget is tight. In other- cases, students in mathematics 
classes learn to use a terminal (but not necessarily to program) so that they can 
solve mathematics problems with the computer's assistance. Finally, there are a 
number of software packages that allow students to practice solving mathematics 
problems; to learn materials in science, reading, social studies, language; or even 
to receive job counseling by following a preprogrammed curriculum. A frequent 
application is a drill-and-practice routine, in which the student does not do any 
programming but merely follows the simple directions given by the terminal. 

CAI applications have usually been installed or developed as an adjunct to 
administrative computer applications. According to a recent survey, the majority 
of school computers (54 percent) are used for administrative purposes only; 38 
percent are devoted to instructional and administrative purposes, and only 8 per- 
cent are used exclusively for instructional purposes (Bukoski and Korotkin, 1975 
and 1976). (These proportions have not changed much during the las£ five years, 
if such results are compared with those from an earlier survey — Darby et al., 1970.) 
Administrative applications include the business management functions that might 
be found in any public agency (e.g., payroll, inventory, personnel, and accounts), as 
well as school-related applications that are' nevertheless not CAI (e.g.. student 
scheduling, maintenance of student records, transportation scheduling, ai:d testing 
and evaluation). *° Additional school-related functions cover some of the special 
functions of schools, such as processing library information or providing vocational 
guidance. (For a description of counseling services, see Ellis and Tiedeman, 1970.) 

Early interest in CAI was facilitated by federal monies from the National 
Science Foundation. The federally sponsored activities included such demonstra- 
tion projects as the PLATO system that began operating in 1959* ^ at the Universit}' 
of Illinois (House, 1974) and the research on CAI conducted at Stanford University 
beginning in 1963-64 (Suppes and Morningstar, 1970). In recent years, the use of 
CAI has received support through federal grants under the Elementary and Sec- 
ondary Education Act of 1965 (Title III), but it should also be pointed out that the 

'° For discussions of the various applications, including CAI, see Holtzman, 1970; and Salisbury, 1971. 

" The PLATO I system did not have any time-sharing capability, and only the subsequent PLATO 
II, III, and IV systems were able to service more than one terminal at a time (see Bitzer and Skaperdas, 
1970; and Watson, 1972). 
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vast majority of school computer systems have been totally supported with local 
funds (Bukoski and Korotkin, 1975). 

Early applications of CAI were largely based on the assumption that it couid 
provide individualized instruction at low cost. However, the rhetoric that devel- 
oped in the early years around the promise of CAI (e.g., Atkinson and Wilson, 1968; 
and Margolin and Misch, 1970) has had unfortunate effects. First, many of the 
promises have not been fulfilled, which has added to the skepticism about ti e 
potential payoffs from educational innovations. Second, the early rhetoric served 
to antagonize teachers, who felt that CAI was a long-term threat to t-,eii jobs. 
Today some form of CAI is used in only about half of the country's public secondary 
schools: The median number of terminals is two per school (Bukoski and Korotkin, 
1975 and 1976). Moreover, there have been no clear payoffs from CAI in terms of 
student achievement. Although there has been no nationwide evaluation of CAI, 
individual evaluations of specific systems (e.g., Oregon Board of Education, 1971; 
and Street, 1972) have had mixed results — i.e., CAI programs have not necessarily 
produced gains over non-CAI programs (see also Zinn, 1970; and. Hunter et al., 
1975). A frequent positive result has beea that students from low-income families 
view CAI as a more equitable form of instruction than traditional classroom in- 
struction; for example, the terminals allow a student to avoid interacting with 
teachers who might be perceived as discriminatory (Clark, 1973; and Beard, 1976). 

A recent development in CAI has involved the installation of minicomputers in 
individual schools. Such minicomputers have usually been defined (e.g.. Knight, 
1975) in terms of their small storage capacity (64 K bytes or less), low cost (less than 
$25,000 for the central processing unit), and compactness (less than 50 pounds for 
this unit with no special air conditioning required). The minicomputer can serve 
one or more terminals, and it allows an individual school to avoid the frequent 
problems of coordinating CAI use with, either the central facility or other schools. 
Competition for terminal time, both within and among schools, appears to be a 
frequent problem. Bukoski and Korotkin (1975), in fact, noted in their survey that 
the **]ack of terminals appears to be the single most frequently mentioned concern 
of school staffs currently using a computer to aid their instructional program." The 
minicomputer is one way of reducing such problems, especially where the central 
computer is mainly occupied with the administrative functions. At the same time, 
unless there is coordination among schools, each school then has to go through the 
same learning process in deciding which minicomputer to purchase and in main- 
taining and servicing the unit. 

In summary, CAI is now used in many school systems. The main^ subjects 
involve mathematics and computer science, rather than English, the sciences, or 
social sciences. The CAI function is usually part of a larger computer operation that 
also provides administrative services to the school district. In most cases, there is 
direct competition between CAI and the business applications for computer time, 
and the CAI applications can be reduced to the point of disappearing as the comput- 
er continues to be used for administrative purposes. Most computer systems are 
supported totally by local funds, and the major^apparent savings or increases in 
service have been associated with the administrative services, although there have 
been few formal evaluations of the actual nature of administrative improvements. 
Specific improvements in student achievement from CAI have not been consistent- 
ly demonstrated, and the use of CAI has most commonly been justified on the 
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grounds that exposure to the computer is a valid goal in itself, independent of any 
instructional gains, simply because computers are so prevalent in American society 
that a student who has had such exposure will be better prepared to cope as an 
8Kiult. 

Police Computer Systems 

Computer use by urban police departments has also been a major innovation 
of the last two decades.*^ Although such use was virtually unknown 20 years ago, 
almost all large departments located in cities of 500,000 population or over now 
employ some type of computer; for cities of 100,000 to 500,000 population, about 70 
percent of the police departments use a^computer (Colton, 1974). The increased use 
has resulted from at least four factors. First, the rising incidence of crimes and 
broadened police activity have led to enormous increases in recordkeeping require- 
ments. Second, the development of national information systems (e.g., the FBI's 
National/Crime Information Center in 1967), as well-as the continued need to make 
the Uniform Crime Reports every month, have increased the incentives for estab- 
lishing a computer operation. With such an operation, a police department can, for 
example) consult the records that the FBI maintains on offenders, thereby increas- 
ing the information available at the local level. Third, advances in computer tech- 
nology, especially in the use of on-line systems, have expanded the potential appli- 
cations for police use.*^ For instance, an officer on the street can have immediate 
access to records concerning the existence of a warrant on a suspected offender. 
This is done by communicating with a dispatcher, who operates an on-line terminal. 
Fourth, large amounts of federal funds have been made available by the U.S. 
Enforcement Assistance Administration (LEAA) (following the Safe Streets Act of 
1968) for purchasing and developing hardware systems (Colton, 1972a). 

Police departments can use a computer system for a variety of important 
functions (e.g., see Fyke, 1971). These include the everyday administrative appli- 
cations related to the operation of any public agency— e.g., payroll, accounts, per- 
sonnel, and property inventory. They also include an increasing number of appli- 
cations specifically related to the operation of a police department — e.g., crime 
reporting; issuance of traffic citations; maintenance of records of outstanding war- 
rants, stolen property, and criminal histories; and patrol allocation and dispatching. 
Some of these latter applications involve large amounts of data (e.g., criminal 
histories) or complex systems (e.g., computer-assisted dispatch), in which the full 
implementation of the application may take years. 

Although a police department may now have integrated numerous applications 
into its computer system, only a few applications may hav" been added at any time. 
Typically, the earliest applications tend to involve traffic citations and crime report- 
ing, neither of which require on-line access to the computer; subsequent appli- 
cations cover the links to regional and national information systems and police 
management and patrol; only in later years will the computer system be extended 
to such complex functions as case reporting and computer-assisted dispatch (Colton, 
1972a and 1974). Moreover, the increases in computer applications will also typical- 
ly follow turnover in computer equipment. For instance, many police departments 

For a brief hiistory, see Whisenand and Tamaru (1970). 

The first police on-line system was installed in St. Louis in 1964. 
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have gone through the three generations of core computers typified by the IBM 
1401, 360, and 370 sys^tems. r 

The variety and complexity of applications can create a constant competition 
for computer time. The ensuing scheduling difficulties may be especially aggravat- 
ed by periods in which the computer is not functioning properly (downtime). Not 
surprisingly, the need to set'priorities and establish the most efficient pattern of 
computer use has been continually cited as the most important computer problem 
(Colton, 1974). In most cities, this problem is compounded because the police depart- 
ment may be only one of several users of a municipal data processing operation. 
In such cases, the police department does not itself own or manage the core comput- 
er system. To the extent that the municipal data processing operations have organi- 
zational problems, all users, including the police department, will be adversely 
affected (Bingham, 1976). However, the coordination problems with a municipal 
data processing operation are not necessarily greater than the problems that arise 
when a police department manages its own computer system, so that no clear 
advantage has been found between the arrangements (Colton, 1972a). For instance, 
having sole ownership may be too costly and require too many technical skills not 
available in. a department (Whisenand and Tamaru, 1970). One new trend has been 
for police departments to install their own minicomputers*^ that mainly perform 
message switching and that are linked with the municipal data processing oper- 
ation. The advantages of this arrangement have not been fully determined and are 
not likely to be known for some time. 

In contrast to other computer operations such as CAI, the service payoffs from 
police systems may be readily enumerated. A more efficient traffic citation system, 
for instance, can have the specific ;effect of increasing revrinues from violations. 
On-line access to police and court records can result in. a higher rate of arrests ahd 
an increase in a police officer's workload. Similarly, computer-assisted dispatch 
systems can be evaluated in terms of changes in the quality of police response and 
the duration of response time. However, in spite of the specificity and magnitude 
of these potential payoffs, there have been few attempts to evaluate existing com- 
puter systems along these lines. In parti this has been because of the weak tradition 
of evaluation research within local departments. However, it has also been because 
the diversity ofpoliceapplications from site to site has discouraged national evalua- 
tion sjlnforttmately, greater attention for evaluating computer systems has been 
given to municipal and regional computer systems than to the experiences of line 
agencies such as police departments (e.g., Hearle and Mason, 1963; Kraeiper et al., 
1976; and Eveland, Rogers, and Klepper, 1976). The diversity of the larger systems 
has made assessment difficult and has potentially led to incorrect inferences about 
the lack of service benefits in line agencies.*^ Whatever the other differences and 
similarities, police computer systems share an important attribute with most other 
administrative computer systems: There is little awareness or knowledge of the 
system by the urban residents who might be considered as the "clients" of police 
-services. In this respect, police computer systems do not have the same level of 
visibiKty^asrSayrCAI in school districts. 

See the CAI discussion for a definition of miniconr.puters. 

This excessive variation in organizational arrangements may have been one reason that Eveland. 
Rogers, and Klepper (1976) found it difficult to discern any clear pattern of experiences in their study 
of regional computer systems. 
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For the purposes of the present study, police c.omputerlystems were considered 
as the primary innovation regardless of the number or type of applications devel- 
oped by the system. This definition thus differs from CAI, in which the innovation 
was defined as having one or more' instructional applications, regardless of the 
business and other uses of the school computer. Furthermore, because our study 
focused on organizational changes within a line agency such as a police or fire 
department or a school district, the universe of police innovations was limited to 
those instances in which the police department owned and operated the computer 
system (whether it was a large system or a minicomputer).*® Without Su^h a restric- 
tion, our study would have been diverted by the variety of organizational arrange- 
ments that characterize municipal computer operations, and the, relevant institu- 
tional forces would not have dominantly involved any single user such ks a police 
department. 

Mobile Intensive Care Units 

A mobile intensive care unit (MICU) provides emergency care away from a 
hospital facility. The unit consists of a specially equipped vehicle and a paramedic 
team that can administer a range of medical care upon instruction from a centrally 
located physician. The key technological element of this innovation is thus the 
communication capability of the MICU; the mobile staff can maintain voice contact 
with a physician, and physiological data about the patient's condition can be sent 
to the physician via radio telemetry (e.g., Lewis et al., 1972; and Hirschman et al., 
1974). As such, the MICU goes much beyond either the traditional ambulance 
service (which provides transport service only) or the traditional first-aid provided 
by fire or police oflicers (which is limited to basic first-aid and is not based on 
immediate physiological measurements or advice from a physician.) 

The MICU has another distinctive feature — the use of specially trained 
paramedic personnel. These personnel receive extensive training (i.e., several hun- 
dred hours by medical doctors and nurses) and may be alternatively referred to as 
paramedics, advanced emergency medical technicians (advanced EMTs), or fireme- 
dics. These paramedics can perform a variety of medically sophisticated tasks: e.g., 
cardiac defibrillation, intravenous therapy, electrocardiographic (ECG) telemetry, 
drug administration, and endotraches^ intubation (Page, 1976). The paramedic 
personnel should not be confused with less advanced technicians — usually referred 
to as EMT-Ambulance or EMT-A's. The latter are generally ambulance personnel 
who have received an 81-hour course in basic life-support, and they can perform 
such tasks as cardiopulmonary resuscitation, spinal injury management, splinting, 
hemorrhage control, and emergency childbirth. Nor should paramedics and MICUs 
be confused with mobile coronary care units, which were under experimentation 
Several years ago and in which physicians and nurses, rather than paramedics, 
traveled as part of the unit (e.g., Grace and Chadboum, 1969; and Pyo and Watts. 

With the restriction to police-owned and operated con^.puter systems, there is always the possibility 
of unrepresentative findings, because the more common national experience has been where police 
departments have been users of municipal systems. However, existing research has shown that there 
is no consistent pattern of differences between police-owned and municipally owned systems, either in 
terms of the distribution of such systems or of the success of the computer operations for police use 
(Colton. i972b). Furthermore, the major concern of our study is with change in organizational settings 
such as police departments, and not with any assessment of the use of computer technology. 
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1970). As one can iniagine, the mobile coronary care units involved much higher 
personnel costs and were an inefficient use of physician time.^' 

The MICUs have primarily dealt with victims of heart attacks or other coro; 
nary disorders. ECG and blood pressure data are the main physiologic symptoms 
that are transmitted to a centrally located physician. Based on these data as well 
as the visual symptoms reported by the paramedics, the physician can recommend 
the appropriate steps to be taken by the paramedic team. The apparent need for 
such a service has been based on the common observation that the first few minutes 
and hours of care are the most critical for pa:tients suffering from myocardial 
inlarctions, and that with the traditional ambulance service, many patients died 
while en route to the hospital (Pantridge and Geddes, 1967). However, in spite of 
the focus, on coronary disorders, the MICU is capable of fulfilling a variety of 
medical functions. For this reason, MICUs were regarded in our study as a function- 
ally flexible innovation— but one thg^ did not involve the built-in conflicts as be- 
tween the administrative and instructional uses of school computer systems. 

Although the MICU has some basic service features and flexibility, the most 
distinctive variations result from the fact that MICUs can be operated under a wide 
variety of organizational arrangements in any given jurisdiction. For instance, the 
MICU may be part of the fire department (see Smith, 1971; and Page, 1975), police 
department (see Murphy, 1973), local health department, or even some other emer- 
gency service organization. Furthermore, the service may be coordinated at a city 
level, a county level, or some other regional level For less populated areas, a 
common expectation has been that regional arrangements would have greater 
payoffs (e.g., Renner, 1974), even though regional systems may be difficult to imple- 
ment because they require new institutional arrangements among existing agen- 
cies.^® Because our study focused on highly urbanized areas, however, all of our 
observations were made on MICUs operated by city agencies; in particular, our 
study was limited to those cases in which the municipal fire department had imple- 
mented and was operating the MICU service. 

Whatever the organizational arrangement, a citizen usually summons the 
MICU by calling an emergency telephone number— often 911. If the dispatcher 
feels that it is appropriate, an MICU unit is sent, which may have been housed in 
a local fire station or in a hospital facility. In most cases, the vehicle is used as an 
MICU only, and after the patient is treated it can also transport him or- her to the 
hospital; in some cases, however, the vehicle may be a specially equipped fire 
apparatus, and after treating the patient, the paramedic team will call an ambu- 
lance (often operated by a private contractor) to transport the patient to the hospi- 
tal. Thus, the basic nature of the MICU innovation requires cooperation rimong two 
or more city agencies. For instance, an MICU operated by a fire department will 
almost certainly require technical assistance and training, from the local health 
department, will involve cooperative arrangements with the local hospital's .emer- 
gency room, and may often depend upon the 911 communications center operated 

" See Hart!e>^971> for a survey of emerg;ency service practice^ broadly defined. This survey covers 
all kinds of assistance, of which MICUs are but one type. Similarly, see National Highway Traffic Safety 
Administration (1976) for a bibliography on emergency services, broadly defined. 

A recent GAO report had as its main target the vulnerable nature of these regional ayatenis (see 
Comptroller General, 1976). The report doubted that most regional systems would survive the period 
of federal or other external funding, as the regional systems had failed to develop access to local 
government revenues or coopemtive relationships with local agencies. 
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by the police department. Similarly, an MICU operated by a Ideal hospital may 
have to rely on dispatching messages that come through botfer the police and fire 
departments. / 

In most jurisdictions, MICU services have only been initiated during the last 
ten years. This growth has probably followed the development of efficient and 
portable physiological equipment, si|ch as that used to transmit ECG and blood 
pressure information via radio- telemetry.^® In addition, many policy initiatives 
have come from the federal government during the last decade. This has included ., 
the National Highway Safety Act of 1966, wiiich established state training and 
licensing requirements, ahd specified the standards for equipping, organizing, and 
operating MICU vehicles (see Gibson, 1977, for an excellent review of federal 
activities in this are^): These requirements were to be implemented with only a 
modest sum of new grant monies; the main financial incentive was the throat to 
withhold national^ highway construction funds (this threat has apparently never 
been fulfilled, ev^n though several states continue to be noncompliant — see Gibson, 
1977). Other eai'ly federal initiatives included activities by the Department of 
Health, Education, and Welfare, mainly under the Regional Medical Programs. A 
specific federal mandate was created in 1973, when Congress passed the Emergency 
Medical Service Systems Act, which provided grants for regional systems (reau- 
thorized in 1976). Regional systems have also been the focus of a major program 
financed by the Robert Wood Johnson Foundation (see Chaiken and Gladstone, 
1974). 

As with both CAI and police computer systems, there have been few specific 
evaluaxions of the service payoffs from MICUs. This has been unfortunate, because 
the-dDvious impression at any MICU site is that service payoflTs have occurred and 
can easily be determined. The payoffs can include: lives saved (paramedics describe 
their life-saving experiences in almost religiously fervent terms), amount and type 
of treatment provided at the scene, and greater satisfaction by clients and practi- 
tioner personnel. The absence of evaluations, however, has led to confusion because 
the organizational payoffs (as in regional systems) have been unclear and are 
confused with the service payoffs. 

The federal initiatives have been responsible for the widespread use of stan- 
dardized training programs such as the 81-hour course designed by the Department 
of Transportation for emergency medical technicians — ambulance (EMT-A's). In 
addition, the initiatives have been responsible for the passage of state legislation 
with regard to these training programs, training for paramedics (advanced EMTs), 
and certification and update training procedures (Collins, 1974; and Plaas, 1974). 
Finally, the federal initiatives have led to the development of certain standards for 
MICU vehicles and equipment. Nevertheless, there has been considerable variet>^ 
in the implementation experiences of different local jurisdictions (e.g.. Page, 19^5] 
Gunter, 1975; and Comptroller General, 1976). Some jurisdictions have nl^ver 
adopted MICUs or, like New York City (see Sullivan, 1977), are just beginning to 
do so. Other jurisdictions have indeed initiated such services, only to witness subse- 
quent difficulties and service interruptions due to inter-agency problems. Overall, 
the active federal role has not led by any means to the uniform provision of MICU 

For instance, the TELECARE II apparatus performs these functions as wel) as defibrillation, is 
battery operated, and weighs 37 pounds. 



41 



33 



services (Gibson, 1977), and the MICU thus serves as a good example for examining 
the routinization process. 

Closed Circuit Television Systems 

A closed-circuit television system (CCTV) is a dedicated system that provides 
programs for^^specified television receivers that are placed in specific locations. 
Unauthorized receivers cannot view any of the programs because the target televi- 
sion receivers are either connected by cable to a central transmitting source, or are 
equipped with special converters to receive and unscramble the over-the-air sig- 
nals. The centraUsource may be used to transmit live productions, videotape re- 
plays, or retransmissions of over-the-air broadcasts to ths target receivers. A CCTV 
system is thus different from regular, over-the-air broadcasting in that the system 
is limited to a specific group of receivers (though these receivers may still also tune 
into regularly broadcast programs). The system has its own production facility (if 
only a videotape recorder to play videotapes), signal-sending or transmitting capac- 
ity, and transmission system (e.g., cable connections leased from the telephone 
company or microwave links using dedicated over-the-air frequencies). 

CCTV can be used by a variety of public and private organizations, including 
school districts. For school districts, CCTV potentially offers considerable advan- 
tages over the educational use of regular over-the-air television. Schools and class- 
rooms, of course, have increasingly used over-the-air television in the classroom. 
Programs such as 'The Electric Company" are designed for both at-home and 
in-school viewing (see Yin, 1973; and Liebert, 1973), and a teacher may use a 
classroom television set to show such a program to the class. The use of over-the-air 
television, however, has major shortcomings that can only be overcome by CCTV. 
The advantages of CCTV include the following: 

• Teachers are. not limited to those programs that are being shown by 
commercial or piiblic broadcasting stations; there can be access to special 
educational programs designed specifically for the needs of a class. 

• Teachers are not limited to the specific schedules of over-the-air program- 
ming; the use of television can thus be tailored to the classroom schedule. 

• CCTV systen can have a much larger number of channels, all dedicated 
for education^i use. The entire school, offering a diverse array of sub^j^cts, 
can potentially generate the need for usin^; these different channels at the 
same time. 

• Students are not limited to a passive role but can learn about the produc- 
tion process and create their own television programs. 

For these reasons, educational and communications policymakers have attempted 
to make it easier for school districts to develop CCTV systems. In 1963, the Federal 
Communications Commission (FCC) reserved the use of four channels for such 
-XCTV systems in education. These roHr-were for the construction of an Instruc- 
tional Television Fixed Service (ITFS), which isT'microwave system designed to 
serve a school district (or a set of neighboring districts). In 1972, the FCC again 
attempted to encourage educational uses by specifying that new cable television 
systems in the 100 largest television markets had to set aside one channel for 
educational use (see Booth, 1972; Borko, 1973; Baer. 1974; and Carpenter-Huffman, 
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Kletter, and Yin, 1974).Finally, the Office of Education, through its programs under 
Title III of the Elementary and Secondary Education Act of 1965, has supported 
the use of CCTV systems in different school districts. 

In theory, CCTV offers a wide variety of service benefits to the classroom 
teacher. First, existing over-the-air programs can be videotaped or acquired as part 
of a videotape library. The program can then be shown repeatedly at different 
hours of the day, so that teachers can use the programs for different classes and 
at the most suitable times (e.g., WCET-TV, 1973). Second, the videotape library can 
include films and other software that are specially designed for educational use. A 
televised segment can therefore be a preprogrammed part of the curriculum for a 
specific subject, Third, teachers and students can produce their own programs. The 
production process in recent years has been technologically facilitated by the evolu- 
tion of the-"portapak," which is a small, battery-operated vidicon camera that can 
be easily carried to produce videotapes of indoor or outdoor activities (see Bretz, 
1976). 

A CCTV system can also be used under a variety of organizational arrange- 
ments. For instance, teachers can use the system in their classrooms; or a school's 
media center can be the location of television carrels where students can gain 
individualized instruction. Because CCTV systems can cover a variety of school 
subjects and orgahizational arrangements, we have regarded the innovation as a 
functionally flexible one for the purposes of our study. However, possibly because 
of the diverse applications, there have been few studies of the actual experiences 
or payoffs from CCTV. Some reports (e.g., Gebolys,1974) are merely preliminary 
descriptions of systems that ultimately did not even become operational. Other 
reports (e.g., WCET-TV, 1973; and Smith and Cooper, 1974) give actual evaluative 
evidence that student achievement improved as a result of a CCTV system, but only 
cover a short period of time that does not allow the evaluation to rule out the effects 
of contaminating factors. Finally, there have been a few surveys of CCTV use 
throughout the country (e.g., Wigren et al., 1967; and Feinberg, 1976), but these 
surveys have only noted adoption rates and future intentions, and have not probed 
the nature of individual local experiences. 

In general, it can be said that CCTV systems have not spread as rapidly as once 
might have been hoped, even though there have been continued advances in televi- 
sion technology that have produced several generations of new equipment. The 
major difficulties appear to be related to high front-end costs (Feinberg, 1976), the 
difficulties of organizing a sophisticated^edia program in which production can be 
carried out without technical flaws (American Association of School Librarians, 
1975), the training of teachers to use CCTV in a creative manner, and the limited 
availability of high-quality films, videotapes, and software programs (Carpenter- 
Huffman, Kletter, and Yin, 1974). On this last point, it might be noted, for instance, 
that many of the early CCTV systems predated the development of special educa- 
tional programs such as "Sesame Street'* or 'The Electric Company"; attractive 
television programs were thus especially scarce before the early 1970s. 

- As a whole, microwave, cable, and other closed-circuit systems have remained 
more experimental and less integrated into the educational program than the 
classroom use of over-the-air television (Wigren et al., 1967). In other words, the 
instructional uses of television have been dominated by individual classroom view- 
ing of available programs rather than coordinated, district systems- CCTV never- 
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theless serves as a relevant innovation for the purposes of the present study. This 
is because of the inherent nature of the innovation. It is a complex innovation 
whose main applications are service-related and not administrative, and it is an 
innovation that must be adopted by a school district (or group of schools) and not 
merely adopted by an individual classroom teacher. 

Breath Testing for Driver Safety \ 

Local law enforcement agencies have recently implemented many improve- 
ments for testing and analyzing the amount of alcohol found in a person's breath. 
These improvements have been a -response to both technological developments in 
breath testing— which can be conducted through processes involving gas chroma- 
tography, photometric colorimetry, or infrared photometry-^as well as the con- 
tinued rise in traffic accidents attributable to persons driving while intoxicated 
(DWI).^° 

The main breath testing instruments that have been adopted include the 
Breathalyzer, the Alco-Limiter, the Gas Chrometograph, and the Alcohol Screening 
Device. The most common breath-analyzing instrument has been the Breathalyzer, 
a machine that uses photometric colorimetry and that infers the blood alcohol 
concentration (BAG) of a person on the basis of a sample of the person^s breath. The 
innovation, a niodel of equipment that has only had one generation, consists of a 
semi-automatic'instrument about the size of a small typewriter. The subject, seated 
next to the Breathalyzer, blows into a tube attached to the instrument, and a 
sample of 55 ml. of breath is collected in a cylinder. A small piston then forces the 
sample out of the cylinder and through a 3 ml. solution. If there is any alcohol in 
the breath sample, this alcohol will react chemically with the solution, producing 
visible changes in the color of the solution. Such changes are automatically mea- 
sured by the Breathalyzer, allowing an officer to read the BAG from a calibrated 
gauge. The BAG is marked on a special piece of graph paper and is submitted as 
evidence in court. The entire test takes about five minutes. 

Before such breath analyzing instruments became available, law enforcement 
agencies typically had to collect a sample of a person's blood or urine for blood 
analysis by a laboratory. In comparison to breath testing, these older procedures 
were highly complex, costly, and inefficient (Hoffman, 1973). Thus, breath testing 
offers the following advantages over older procedures: 

• Less discomfort and inconvenience for the person being tested. 

• No need for medical personnel to be present during testing. 

• A shorter period of time away from patrol duty by the arresting officer. 

• No delay of several days between the administration of the test and the 
reporting of the laboratory results. 

• No need to coordinate law enforcement procedures with those of a central 
laboratory. (The older proceduresliad to be careful to establish a direct 
chain of evidence to assure that none of the samples had been exchanged 
or had accidentally become contaminated.) 

The use of the Breathalyzer (or any other instrument for breath analysis) to 
present evidence on BAG is based on two important assumptions. First; the amount 

*° According to one estimate, alcohol was involved in one-half ofthe 45.000 traffic fatalities in 1976 
(See Dozier and Mouiden. 1977.) 
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of alcohol detected in a perl's breath is assumed to be related to his or her BAG. 
Second, the BAG is assumed to be related to behavioral impairment in driving a 
car. Research has gradually established the validity of the latter assumption, with 
a BAG of less than 0.05 percent now being regarded as evidence of no behavioral 
impairment, a BAG of 0. 10 percent or more as presumptive evidence of impairment, 
and a BAG of between O.OS and 0.10 percent as an equivocal range within which 
impairment may or ma^ not exist. However, research has not yet definitively 
established the validity of the former assumption— that breath alcohol content is 
related to BAG. Two experts who reviewed the major studies on this latter topic 
concluded (Mason and Dubowski, 1974; see also Mason and Dubowski, 1976): 

The reliability of properly performed breath tests for the purpose of deter- .■ 
mining alcohol in breath is, indeed, adequate. It is the transmutation of a 
breath quantity to a blood concentration that is less than satisfactory. These 
considerations lead us to conclude that in actual law-enforcement practice, 
when a breath sample is analyzed for alcohol, the quantity found cannot be 
used to calculate the simultaneously existing actual blood alcohol concen- 
tration without making assumptions having uncertain validities in any 
given case because they have not been assessed. 

Nevertheless, there have been no findings that actually challenge the link 
between breath alcohol content and blood alcohol concentration. Thus, the results 
of breath tests have been successfully used in court in conjunction with observa- 
tions of an offender's mot(^ behavior at the time of arrest, and in most jurisdictions 
the combined evidence has led to higher conviction rates for DWI cases. 

Federal agencies have played an important role in the implementation of 
Breathalyzers and other breath testing equipment. The formation of the National 
Highway Traffic Safety Administration in 1966 led to the issuance of standards and 
regulations for breath testing. Thus, federal regulations now cover: 

• The standards that should be applied to the operation and monitoring of 
breath testing equipment (^'Standard for Devices To N'icasure Breath Al- 
cohol," 1973). 

• The certification of specific brands of equipment that meet those standards 
{Federal Register, 1976; see also Flore?, 1975). 

• Guidelines for state laws on: agreement to subrnu lo blood alcohol tests 
(implied consent statutes), automatically presumed guilt fo^ BAG levels of 
0.10 percent and over {illegal per se statutes;, and iviibiVii :i.sion to roadside 
screening to make on-site determinations of wlieiher a person's BAG ap- 
pears high enough to justify the making of an arrerJt and the administra- 
tion of a breath analysis test {pre-arrest screening statutes). 

The states have also been reqtured to establish special agencies to deal with alcohol 
and traffic programs. As a result, most states have passed the appropriate statutes 
to regulate the use of breath testing equipment, although there are variations 
among states.^^ 

A person must be arrested on DWI charges before a breath test can be conducted. The pre- 
screening procedure facilitates a preliminary judgment on whether the arrest should be made, but only 
the results of the subsequent breath test are used as evidence in court. (See Moulden and Voas, 1975.) 

For instance, all states except Idaho and Utah have a presumptive 0,10 percent BAC law; in Idaho 
and Utah, the level has been set at 0,08 percent. Only a minority of the states, however, have passed 
pre-screening laws. (See Dozier and Moulden. 1977.) 
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■ It is important to note that, in spite of these federal and state initiatives, there 
is still substantial variation in the use of breath testing equipment by local law 
enforcement agencies. First, the agencies are by no means required to conduct 
breath tests. The major statutes cover issues concerning EAC (and not breath 
analysis levels), and the most definitive evidence can still only be derived by direct 
BAG tests (i.e., a blood analysis or urinalysis). The traditional methods for testing 
BACi in other words, can still play an essential role for which breath testing has 
not become a total replacement. Second, the specific procedures for using breath 
testing equipment may vary. Some police departments have mobile units that 
transport the breath testing equipment to the scene of an arrest; other departments 
place such equipment in one or more precinct houses. Third, agencies vary in the 
degree to which they use videotapes as supplementary evidence. In some cases, an 
agency may videotape a series of motor tests but not the actual administration of 
the breath tests; in other cases, an agency may videotape both; in yet other agen- 
cies, there may be no videotapes used at all. 

Jet- Axe 

Jet-Axe is the trade name for a product that is manufactured and distributed 
across the country by a single company located in Fairfield, California. The device 
is an explosive unit that can be attached to a wall or door and then detonated from 
a remote location. The ensuing explosion creates a hole of about three feet in 
diameter, through which firefighters can either gain entry into a building or venti- 
late a fire. The device is entirely self-destructing; if another hole is needed for 
subsequent entry or ventilation, another Jet-Axe must be used and detonated. 

The Jet Axe's development followed advances in space technology, with demon- 
strations for use by urban fire departments first taking place in 1968-69 (Frohman 
et al., 1972). The presumed need for the Jet-Axe in urban firefighting was based on 
estimates that one-third of the some 150,000 annual fires in urban areas required 
forcible entry, and that in 10 percent of these 50,000 cases, entry through tradition- 
al methods (e.g., using crowbars or conventional fire axes) required 20 minutes or 
longer (Frohman et al., 1972). With the Jet-Axe, entry can be created in a matter 
of minutes. The fire officer in charge at a fire determines whether a situation 
requires the use of a Jet-Axe and, if so, where it should be placed. A firefighter then 
hangs the Axe on a nail or magnetic hook so that it hangs vertically against the 
wall or door to be cut. A safety device is then removed from the Jet-Axe's container 
and a 35-foot firing line is laid out. When the line is fully extended and all nearby 
personnel are behind some protective barrier, the firefighter or fire oflficer will 
deto ate the Jet-Axe with a spring-loaded firing pin. 

There are^several models of the Jet Axe, differing in size and amount of explo- 
sive force. However, there has been no updating or new generation of models. A 
fire department may purchase the Jet-Axes at a cost of about $125 each. Although 
this amount is small and can usually be paid out of a chiefs discretionary budget, 
the fact that the device is entirely self-consuming precludes massive testing and 
demonstration at a fire academy for training purposes. Therefore, although many 
firefighters in a department are likely to receive oral instructions and may even 
view a film about the Jet-Axe's use, only a few in any given department will actually 
have had direct training with the device. This lack of exposure is compounded by 
the fact that only few firefighters will have opportunities to use the Jet-Axe in 
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firefighting. The tendency has b^een to apply the Jet-Axe only in cases where the 
conventional methods are likel>\to fail or are judged to require an inordinate 
amount of time or effort— e.g., inputting through steel or corrugated iron steel 
doors, heavy-gauge metal screen, oKindustrial roofing. For any given fire depart- 
ment, the number of such fires is much^smaller than those merely requiring forcible 
entry of any kind. Moreover, the Jet-Ax^ will not be used even in these situations 
if some person is still, on the other side of the barrier because of the strong possibil- 
ity of inflicting injury to that person. Thus, few firefighters actually gain direct 
experience with the Jet-Axe, either through^training or firefighting opportunities. 

Nevertheless, the Jet-Axe does provide a immber of potential service payoffs: 
Some barriers that cannot be penetrated with conventional methods can be cleared 
by the Jet-Axe; the entry is often cleaner and creates minimal damage to surround- 
ing walls or doors than conventional methods; and^ccess and entry time is signifi- 
cantly reduced by using the Jet-Axe. Moreover, the physical effon; in using conven- 
tional methods can often exhaust firefighters so thatyiey are less capable of com- 
batting a fire once they have gained entry through'conventional methods, and the 
use of the Jet-Axe can minimize this problem. 

In sum, the Jet-Axe is a reliable explosive device that was designed to penetrate 
particularly difficult physical barriers in fighting fires. The device comes in several 
sizes and has been on the market for about seven years. During this period, it has 
been purchased and used by many fire departments across the country.^^ The 
firefighting application followed extensive research and development related to 
space programs, as well as intensive demonstrations, before urban fire chiefs, dur- 
ing 1968-69. 

C. SUMMARY 

This chapter has described the six types of innovations whose life histories at 
specific sites were the subject of study: computer-assisted instruction, police com- 
puter systems, mobile intensive care units, closed circuit television systems, breath 
testing, and the Jet-Axe. 

The six represent a conceptual distinction among task-specific, task-diverse 
(service-only), and task-diverse (service and administrative) classes of innovations. 
Each class has been hypothesized, on the basis of observations made during a pilot 
study phase, to become routinized for different reasons (a different set of factors 
were specified for each class of innovations). 

The innovations to be studied were selected according to a post-hoc longitudinal 
research design. In this design, innovations known to have been adopted during the 
last 15 years were identified. For a sample of these innovations, the life histories 
from the time of adoption to the present will be traced in Chapters IV- VI. To 
facilitate the tracking of important organizational events, the six types of innova- 
tions were all selected because they had some technological artifact. This attribute 
made tracking easier because of the added concreteness of the innovation but may 
limit the conclusions of the study to "hardware'' innovations. 



" One preliminary estimate was^that 400 Jet-Axes were sold during 1970-72 (Frohman et al,, 1972). 



Chapter III 
PASSAGES AND CYCLES 



The major lines of argument for thinking about routinization have thus far 
taken the following form. First, routinization represents the process by which new 
service practices become an integral part of urban bureaucracies; the evolution of 
such practices, it has been argued, has been poorly understood in the past but is 
an essential component of any future strategy for changing urban bureaucracies. 
Second, the routinization process can best be revealed if one traces the life histories 
of specific innovations. These innovations are new service practices and, if success- 
ful over time, can become a part of standard bureaucratic practice. 

The discussion now turns to the most critical part of the conceptual framework: 
determining how to identify and assess the specific organizational changes that 
mark routinization. This chapter contributes an original conceptualization of orga- 
nizational change that focuses on the notion of passages and cycZcs. This, however, 
is discussed in later portions of the chapter. First, the traditional approaches to the 
study of bureaucratic^innovation need to be briefly reviewed. 

Traditional Approaches for Studying Bureaucratic Innovation 

Four general approaches have dominated traditional ways of thinking about 
bureaucratic innovation.* These approaches are fully reviewed in Appendix E, but 
in brief they are marked by the following characteristics: 

• Research, Development and Diffusion. Emphasizes the macro-institu- 
tional environment in conductihg R&D and in producing, marketing, and 
implementing new technologies; gives little attention to events within 
specific organizations that implement and routinize the new technologies. 

• Social Interaction. Emphasizes the communication network and adop- 
tion pattern for specific innovations; individuals rather than organizations 
have been the main adopters studied, and the main focus has been the 
spread or diffusion among adopters rather than the events following adop- 
tion at a given site. 

• Innovative Organizations. Correlates a wide range of organizational 
characteristics with the occurrence of bureaucratic innovation; typical 
result is a profile of innovative versus noninnovative organizations, but 
such a profiiy is cross-sectional in nature and cannot fully capture such 
processes as implementation or routinization, which take place over time 



Orguiizatlonal Change. "Examines events over time within the same 

organization; usually specifies a stage theory (e.g.,, adoption implemen- 

* Ronald Havelock (1969) has, done an excellent job of reviewing the work for three of these ap- 
proaches (all but the Innovative Organizations approach). He uses the label "problem-solving" in refer- 
ring to the organizational change approach. This author has previously described these same ap- 
proaches, but mainly in the context o*"*)roblems of adoption and implementation, and not routinization 
See Yin (1976) and Yin, Heaid, and . ogel (1977). 



within the same organization. 
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^ tation -> routinization), but few studies have specified a set of critical 

events or the operational characteristics of the innovation process. 

In general, even though many revisions ha^ve occurred in these approaches, they 
still form the foundation for various empirical studies of local services and bureau- 
* • cratic innovations. For studying routinization, only the Organizational Change 
approach provides even rudimentary assistance for analyzing life histories of inno- 
vations. Nevertheless, it is useful to show how recent empirical studies of local 
service innovation still tend to follow one or another approach. Each approach 
implies a different research design, and this in turn dictates the issues that a study 
can address. 

Research, Development and Diffusion Approach — Radnor (1975) and 
Baer et al. (1976). . These first two studies follow the R,D&D approach. The Radnor 
(1975) study examined the use of new equipment in the law-enforcv'^ment field, based 
on interviews of over 200 organizations, including users, producers, distributors, 
and related organizations. Thus, the study investigated the institutional relation- 
ships at each step in the development of new equipment, including: needs assess- 
ment, investment in and funding of the appropriate R&D, production, marketing, 
sales, and implementation feedback. The study attempted to identify the problems 
at each step, and thus to specify policies that could be followed by the federal 
government to alleviate these problems. However, no attempt was made to under- 
stand the life histories of innovations within specific organizations. 

The Baer et al. (1976) study contained case studies of 24 federal demonstration 
projects, of which about 6 involved applications in local services (e.g., a mechanized 
system for collecting refuse, a computer-assisted electrocardiogram analysis, a 
dial-a-ride transportation system, and an expressway surveillance and control sys- 
tem). The study defined demonstration projects as r^pre^nting . . the final stage 
of 'scaling up* from the laboratory to commercial use," and as a result of the case 
, study analysis, six factors were identified as being associated with successful 
demonstrations: 

• A technology well in hand; 

• Cost and risk sharing with real participants; 

• Project initiative from a nonfederal source; 

• Existence of a strong industrial system for commercialization; 

• Participation during the plani^ng stage of all institutional elements need- 
ed for commercialization; and 

• Absence of tight time constraints. 

The Baer et al. study dealt with the relationships among various public and 
private institutions in producing and using a new technology and therefore illus- 
trates the main strengths and weaknesses of the R,D&D approach. The approach 
is useful for identifying the various institutions involved in producing a new tech- 
nology. However, at the point of adoption, implementation, or routinization, the 
R,D&D approach provides little guidance for analyzing the key organizational 
events within a given local agency. 

Social Interaction Approach — Feller, Menzel, and Kozak (1976). This 
study was based on extensive surveys of agency officials in four services (traffic 
control, air pollution, firefighting, and solid waste). The officials identified new 
technologies used in each service and gave their reasons for adopting or not adopt- 
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ing the various technologies. A major finding of this study was that, in all but the 
solid waste area, there was an extensive pattern of diffusion, with 60 to 80 percent 
of the respondents indicating their agency had adopted such innovations as: 

Induction loop detectors; 
Solid state traffic-control devices; 
Optically programmed traffic signals; 
Lightweight fire hoses; 
Lightweight hose couplings; and 
Continuous SO2 monitoring. 

Many other innovations had been adopted by a large number of the agencies 
surveyed. The study thus challenged the traditional stereotypes of public services 
as comprised of noninnovative organizations. Reflecting the Social Interaction ap- 
proach, the study further analyzed the pattern of diffusion. For instance, one 
finding was that there were no "innovative" cities in which the four services all 
tended tc be innovative; another finding was that innovative attempts tended to be 
located in jurisdictions near the site of the relevant manufacturer. Feller, Menzel, 
and Kozak also attempted to conduct an analysis of the intra-organizational factors 
that characterized adoption behavior, but the results were inconclusive, suggesting 
only that individual adoptions were not to be explain*3d by any model in which the 
magnitude of the problem (prior need or performance gap) or the availability of 
extra resources (slack resources) were the main components. 

Although the Feller, Menzel, and Kozak study attempted to go beyond the 
Social Interaction approach by studying organizational characteristics, the main 
findings and contribution deal with the diffusion patterns of different technologies 
in local services. This contribution represents the inherent st'rengtl>s and weak- 
nesses of the Social Interaction approach. It is only this approach, for instance, that 
doe^van adequate job of analyzing diffusion patterns across agencies and sites over 
time (e.g., none of the other studies cited h^re-edntains a diffusion curve). At the 
same time, such a perspective yields little appreciation for organizational changes 
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within an adopting agency. 

InnWative Organizations — |^gham (1976), Nelson and Sieber (1976), and 
Danziger and Dutton (1976). These three studies fall witlun the Innovative 
Organizations approach, although the Bingham (1976) study also covers some diffu- 
sion and hence Social Interaction issues. The Bingham study examined the use of 
eight innovations in four services (public housing, public schools, public libraries, 
and general municipal government). The diffusion aspect of the study was based 
on the results of surveys of agencies in cities over 50,000, and it was found that 
there were no "innovative" cities (i.e., where there was a high degree of innovative- 
ness in all four services in the same city). 

The bulk of the Bingham study, however, dealt with the identification of factors 
correlated with the adoption of innovations. The main finding was that an agency's 
environment (e.g., existence of federal or state assistance, slack resources, and 
overall professionalism in local government) was one of the strong determinants of 
adoption behavior. Except for organizational size, whose role is statistically difficult 
to disentangle from that of community size and wealth, the study found no organi- 
zational characteristics that were correlated with adoption behavior. Two concep- 
tual contributions by the study were that: (1) ^innovations in method (process inno- 
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vations) followed the predicted patterns more than innovations involving physical 
changes (product innovations); £^nd (2) some agencies could and often did innovate 
to improve already adequate levels of performance (amenity condition), as well as 
to upgrade substandard performance (need condition), The latter finding may help 
to explain the failure to find, as in the Feller, Menzel, and Kozak (1976) study, a 
performance gap as one of the correlates of innovation. 

The I^^elson and Sieber (1976) study was based on a survey of school principals 
in cities over 300,000; the survey asked the respondents to indicate whether any 
of 17 innovations were in use or being tested. Most of the innovations were cur- 
riculum changes, and only a minority of them constituted technological innovations 
(e.g., televised instruction, teaching machines, and language laboratories). The 
analysis focused on the characteristics of the innovation as well as of the adopting 
agency as potential determinants of adoption. Among the findings, it was shown 
that the potential high cost of an innovation was not necessarily a barrier to its- use; 
cost, however, was not related to the perceived quality of the innovation; and there 
v/as only a moderately negative relationship between administrative difficulties 
during implementation and subsequent use. 

The Danziger and Button (1976) study followed almost th6 same i^esearch 
design as that of Nelson and Sieber: a survey of city and county governments for 
the extent of their use of electronic data processing innovations. Over 700 jurisdic- 
tions were surveyed; the responses by each jurisdiction were used to calculate an 
inno vati veness score. Highly innovative jurisdictions were found to be: large in size 
wttrt^^ complex governmental organization; in sites where there was professional- 
managerial control over electronic data processing (EDP) decisions; where there 
was not a highly developed industrial activity; and where cpntrol over EDP deci- 
sions was decentralized. 

These three studies in the aggregate give an indication of the problems with 
the Innovative Organizations approach. Although each study was more than ade- 
quately designed and contained sophisticated jsingle and multivariate analys(BS, the 
studies each defined a very different set ofqnnovations and examined different 
organizational attributes. It is this variation, that has led Downs and Mohr (1976) 
to question the ultimate utility of the Innovative Organizations approach; the 
results may always be idiosyncratic to the innovations chosen, characteristics ex- 
amined, and measures used. Little convergence of findings from different studies 
can be expected. 

Organizational Change Approach— Bale (1976) and Berman and 
McLaughlin (1977 and 1978K Both studies examined innovations in schools; Bale 
(1976) focused on the use of a single innovation — instructional u^ve of the television 
pro-am "The Electric Company"— and Barman and McLaughlin (1977 and 1978) 
examined a wide variety of federally instigated innovations, only some of v/hich 
involved new technology. \^ 

The Bale (1976) study actually followed an innovative research design in which 
the investigator explicitly attempted to combine the Innovative Organizations and 
Organizational Change approaches. This was done by establishing several stages 
of change, and then examining the organizational characteristics that were impor- 
tant at each stage of change. Figure 1 summarizes the research design. It shows 
the stages of change and the organizational characteristics investigated, and it 
provides the results of the study. A typical finding was that pupil characteristics 
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were an important correlate in the initial stage in determining whether a school 
should consider an innovation; at later stages, however, pupil characteristics — a? 
one might readily expect— had little to do with successful diagnosis, initiation, 
introduction, and transition. The figu-e also indicates the limited scope of the Bale 
study; there was no attempt to def ne the later stages of change — routinizatior or 
stabilization — or to identify the correlates of these stages. 

The Benrian and McLaughlin (1977 ani 1978) study covered a wide variety of 
innovations sponsored by tha U.S. Office of Education. The key findings were that 
the innovations o^.en differed unpredictable^ from site to site, ann that this in part 
was the result of a process of mutual adaptation, whereby the innovation and the 
site both modified jach other. Another key finding was that the overwhelming 
majority of the innovations failed to become incorporated - -as measured by the 
transition from federal to local sources of funding Because of this finding however, 
the authors \. ere unable to examine routinization in any detail. 

These two studies illustrate the potential of the Organizational Change ap- 
proach. Unlike the other three approaches, an explicit attempt is made to examine 
events over time within specific organizations. In theory, the full life history of an 
innovation— from adoption to routinization-^an be traced. Unfortunately, most 
studies that follow the Organizational Change approach (including the Bale and 
Berman and iVlcLaughlin studies) have failed to trace the full process. Adoption and 
implementation remain the primary focus* because few innovations appear to 
become routinized. Moreover, most studies have still not provided operational 
guidelines to determine whether routinization has occurred. As a result, the next 
section attempts to develop a more comprehensive conceptual and operational 
framework. 

Organizational Passages and Cycles as a Way of Defining 
Routinization 

When an innovation has become a stable and regular part of organizational 
procedures and behavior, it is defined as having become routinized. In the local 
service setting, a routinized innovation v luld be part of the common services 
normally provided by an agency; the practice would no longer be regarded as a 
special innovation. For innovations that have replaced older service practices, 
complete routinization implies that the agency cannot revert back to the displaced 
service practice. However, the innovation may be replaced by some newer innova- 
tion at a later date. 

The acceptance of this framework still leaves one far short of being able to 
analyze routinization because so many of the important concepts have not yet been 
made specific. We need to further define routinization, discuss the implications for 
routinization strategies, and then review various hypotheses about why routiniza- 
tion occurs. The existing literature on organizational change provides meager assis- 
tance for answering certain key questions: 

• Whal are the characteristics of routinization? 

• Is routinization an absolute condition or are there different degrees of 
routinization? 

• How can the state of rout.-iization be assessed through empirical study? 
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The main contribution of this study is to answer these questions, by establishing 
an initial set of categories and then by describing the events in specific life histories. 
Previous research has not covered these key questions adequately. For instance, 
although the stages of organizational change appear to be commonly accepted 
theoretical notions, even discussions that claim to assist in the design of field studies 
do not describe Tiow. such stages are to be assessed (e.g., Barnes, 1971). At another 
level of analysis, the research that deals with the birth, growth, and death of an 
organization (e.g., Downs, 1967; and Kaufman, 1971, 1975, and 1976) has primarily 
been concerned with organizational size as the main outcome measure.^ None of 
these studies, however, has attempted to determine the changes occurring within 
an organization as a new practice becomes routinized. 

Routinization must be assessed by focusing attention on discrete prganizational 
coiiditions — i.e., documentable occurrences — such as the following: 

• A new set of procedures exists in the police department's orders of the day. 

• An agency is operating on a new fiscal year budget and management plan. 

• A biology teacher has been replaced during the past year. 

• Equipment has been obtained through a new leasing contract. 

• A new reorganization plan has been implemented as organizational posi- 
tions have been redefined. 

These conditions are not necessarily simple; they can involve a series of decisions 
that are difficult to trace. Moreover, the conditions may not be easily defined in 
terms of the specific dates when the conditions first existed. The budget process, for 
instance, may take place over a multi-week period and-slill require modifications 
throughout the year. The important characteristics of such conditions, however, 
are: (1) that they are, in principle, sufficiently self-contained to serve as units of 
analysis, and (2) that they constitute, in the aggregate, a way of assessing the 
current status of an organization. 

Any focus on organizational conditions immediately raises the same problem 
that nags all organizational change theories: the need to distinguish important 
conditions or changes from unimportant ones. Clearly, the daily life of an organiza- 
tion can consist of an almost infinite array of conditions: 

• The manager was out because of illness. 

• ihe paper in the Xerox machine was replaced. 

• There was an office party. 

• The supervisor wrote a reply to some employee suggestions. 

Mow should conditions be defined so that only those that are relevant to routiniza- 
tion are -assessed? What is needed is a set of categories of organizational conditions, 
in whic.x each category reflects an important facet of routini^^ation status. To the 
extent that routinization is considered as the normal occurrence of a specific prac- 
tice that began as an innovation, these categories, should cover the organizational 
resources or operations that Svu^tain innovations over a period of time. 

In a local service agency, an innovation may bte, sustained by five major re- 
sources: budgetary resources, personnel resources, training programs for service 
personnelj^appropriate rules of organizational governance (e.g.. a statute, regula- 

' For an excellent review of studies using organizational jize as a variable.^ see Kimberly. 1976b. 



( 



tion, or procedural manual), and supply and maintenancfi^perations. In general, 
the innovation that has received the most sustained support from these resources 
may be regarded as being the most routinized. To gain support from these re- 
sources, an innovation must achieve a series of passages or cycles. These are the two 
critical concepts that will recur throughout this study. 

A ''passage'' occurs when a formal transition from one organizational state to 
another has taken place. For instance, new job skills often require the establish- 
ment of specific personnel classifications in the civil service system. The actual 
establishment of such classifications would constitute a passage. Similarly, the 
establishment of a new component in an in-service training program, the issuance 
of a new entry in an agency's operating manual, or the change from an external 
to internal source of funding would also, serve as passages. The term "passage," 
then, is used to define significant changes in organizational procedures or structure 
that reflect increased organizational support for an innovation. In most cases, such 
passages occur only once and mean that an innovation has become a more integral 
part of an organi7ation. The more passages that have been achieved, the more 
routinized an innovation may be regarded — all other things being equ^l. 

In contrast, a ''cycle'' is an organizational event that occurs repeatedly during 
the lifetime of an organization. Each time a cycle occurs, the use of an innovation 
may be questioned and threatened. However, the more cycles that an innovation 
survives, the more routinized it may be regarded (again, all other things being 
equal). The term "cycle" thus applies to repeated events ihat occur as part of an 
organization's operations and that may affect an innovation. 

The routinization of an innovation may be described in terms of its ability to 
negotiate several passages as well as its ability to survive a period of organizational 
cycles. To further elaborate this concept of routinization, the following paragraphs 
identify the major passages and cycles related to the five types of resources needed 
to sustain an innovation: 

• , Budgetary resources. 

• Personnel resources. 

• Training programs for service personnel. 

• Organizational governance. 

• Supply and niaintenance operations. . , 

Budgetary Resources. The initial budgetary support for an innovation will 
evolve as a result of budgetary proposals, review, deliberation, and decisionmaking 
at different organizational levels (not all of which are within the target agency). A 
routinized innovation, however, is one that has survived numerous budgetary 
cycles. For most agencies, the cycle occurs annually. The more cycles that occur, 
the more the innovation would be considered routinized and the less it would be 
regarded as an innovation. ^ 

Within local service agencies, another important budgetary distinction arises 
because Of the pervasive nature of federal funding at the local level. This is the 
distinction between budgetary items supported by local revenue (hard money) and 
those supported by externally derived sources, generally federal grants or aid (sofl 
money). Because the sofl money is typically time-limited (e.g., a project grant of 
three years* duration), an innovation is more routinized if it is supported by hard 
rather than by sofl money. For an innovation that;' began with sofl money, the 
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passage or transition to hard money may thus be regarded as a significant step 
toward routinization.^ 

Personnel Resources. Personnel resources are present in any innovation, 
whether they are used for operating, managing, or coordinating the use of the 
innovation. As with budgetary resources, the important components of the person- 
nel resources in terms of the routinization process also involve passages and cycles. 
The resources include the jobs themselves as well as the incumbents. In local 
service agencies, job classifications should reflect job responsibilities and duties. For 
an innovation that began with a temporary or ad hoc definition of job functions 
(typically, the functions may have-been defined by an outsicle consultant or equip- 
ment maufactur^r), the passage or transition of such functions into civil service^ 
classifications may be regarded as a significant step toward routinization. Similarly, 
the passage of the function into job prerequisites or promotional requirements 
would also be a significant step. 

In spite of the fact that job functions are documented in this manner, each 
incumbent will nevertheless perform a specific job in a slightly idiosyncratic man- 
ner. The more routinized innovation is thus one whose personnel requirements 
have been carried out by more generations (or cycles) of incumbents (Ha'fee^d 
Aiken, 19'jp). Of course, turnover rates vary according to job and agency, so that 
it is impossible- to relate such cycles of incumbents to any calendar period of time. 
However, it is generally true that the longer the period of time, the more personnel 
cycles will have occurred. 

Such turnover is oflen difficult to measure. This is because high turnover rates 
are not desirable at the outset of an innovation's life history; yet, low turnover rates 
are not desirable when an innovation has matured, as this will tend to (undesirably) 
identify the innovation with a specific group of incumbents. Thus, turnover should 
occur during the later stages in the life history. In addition to bringing new incum- 
^tents into contact with the innovation; turnover may also mean the promotion of 
the original incumbents— presumably supportive of the innovation— to higher posi- 
tions of authority in the agency. Such promotion will add further support for the 
innovation and is thus a desirable cycle of events. 

Training Programs. Training requirements, particularly for practitioners, 
vary from innovation to innovation. Some innovations are easy to operate and . 
require little instruction to be used; others require training that can last over many 
weeks. Thus, training resources, unlike budgetary and personnel resources, may 
not be required by every innovation. (The discussion only pertains to those that do.) 
Nevertheless, it will be seen that training again involves a passage and a cycle. 

In local service agencies, the practitioners typically belong to a practice ent- 
ed profession--e.g., teaching, medicine, law enforcement, and social work. The 
profession will set standards for practice, which may be incorporated into the 
curriculum of the professional school— e.g., police academies, medical schools, and 

^ In fact, the transition may be more important than if an innovation had always been supported 
by hard money iDecause a conscious decision had to be made to switch the innovation from soft to hard 
money. The decision itself might have been an occasion for arousing greater support for the innovation 
'than would have occurred if there had been no decision {as in the case where the innovation had always 
been supported by hard money). 

^ Many local service agencies have their own personnel systems that are not necess.-^.rily part of the 
local civil service. For discussion purposes, the comments here are intended to apply to the official 
personnel system of the local agency, whether it happens to be civil service or not. 
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educational schools — or into the certification requirements for practice, or both 
(Yin, 1976). When the skills needed to operate an innovation become part of a 
profession's standards, the professional school curriculum, or the certification re- 
quirements; the innovation has thus made a significant passage toward routiniza- 
tion. An example here would be the use of CAI in the classroom. Most state educa- 
tional agencies do not yet require that mathematics teachers have any formal 
training in computer science to be certified. Consequently', there are teachers who 
not only lack that training, but who may also have a negative attitude toward the 
use of CAI. If such training were required and if all incoming mathematics teachers 
could only gain certification by having this training, the likelihood of CAI becoming 
a regular part of the mathematics classroom practice would be increased. 

For many local service agencies, there is also continual, in-service training. Fire 
and police officers typically participate in daily or weekly drills. The officers also 
return two or three times a year to special training facilities, where they learn 
about new practices and refresh their knowledge about old ones, and tests are often 
administered to assure that they have maintained a basic performance standard. 
Teachers may similarly have formal in-service training requirements that are 
linked either to on-the-job performance or to promotions, and personnel in most 
services are generally subject to periodic training sessions. Under such conditions, 
the more routinized innovation is one with skill requirements that have been 
conducted in more training cycles.* In this manner, the skills will not ovily have 
been taught to more personnel, but they will also have been taught over a period 
of time to more generations of personnel. 

Organizational Governance. The formal rules by which a local service 
agency operates are usually specified quite explicitly.^ The rules may occur in many 
diflTerent contexts; for example, in: 

• Statutes that authorize an agency or appropriate funds to it. 

• State or local laws (ordinances) that deal with agency revenues or work 
practices. 

• Regulations that describe an agency's authority, organizational structure, 
or procedures. 

• Agency collective bargaining agreements or other contractual obligations. 

• Agency operating manuals or other written procedures for day-to-day 
operations and the maintenance of service' standards.' 

Often the formal rules are manifested in the administrative forms used within an 
agency, the specific data collected by the agency, or the flow of paperwork from 
desk to desk. 

* This is a somewhat simplified description of the situation. The skills may initially be taught during 
these periodic training sessions but then may be incorporated by the professional school curriculum. As 
new practitioners are exposed to the new curriculum, the need for the original training sessions may 
be reduced, and these sessions may then cease. Cessation under these conditions would not be inter- 
preted as a sign of a less routinized innovation, 

• These rules, embodied in statutes, regulations, and procedural manuals, were a major focus in 
Blau's classic study (1955) of bureaucratic change, Blau found that new regulations frequently replaced 
old ones (p. 238), and he used these observations as evidence that the agency under study was continual- 
ly changing rather than remaining stagnant, 

^ A comparison among local services can lead to the interesting analogy, between textbooks in 
education, which are the guidelines for the daily operations and standards, and the use of operating 
manuals in the other services. The textbooks, for instance, perform many of the same functions as 
"orders of the day'' serve in police and fire departments. In this manner, textbooks do not merely convey 
the curriculum; they are also bureaucratic devices that define the relevant service practice. 
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For most of these governance rules, the notion of a passage is slightly more 
imptH:tent than that of a cycle because the rule-generating process may not occur 
on a cyidic basis. Thus, wherever some aspect of the innovation becomes part of the 
organization's formal governance, such a passage may be regarded as a significant 
step toward routinization. For instance, an innovation may become part of a formal 
reorganization (a change ir? organizational status), which would integrate the inno- 
vation into the organization. Some innovations may not necessarily become a 
formal part of an organisation's governance, but may be closely associated with 
some condition of governance. A state law, for instance, may mandate a certain 
distribution of the agency's work force over different hourly shifts. To create such 
a distribution, an agency may use an innovation — e.g., a computer-based analytic 
program — which has thus not been mandated by the law but which has been very 
closely associated with its implementation. 

Finally, organizational governance can also be affected by normative practices. 
That is, even in the absence of formal mandates, a practice that becomes wide- 
spread will become an integral part of an agency's responsibilities. Thus, an innova- 
tion that has attained widespread use will have made a major step toward routini- 
zation. Conversely, an innovation that is continually operated on only a limited 
basis will tend to be seen as a special project or operation, no matter what the 
formal mandate. Because widespread use may be gradually achieved on a phased 
basis, the notion of cycles appears more appropriate than that of passages. 

Supply and Maintenance Operations. These are also key resources in pro- 
viding sustenance to any innovation. A key piece of equipment that is part of the 
innovation (or the entire hardware component of the innovation) may need to be 
replaced or upgraded. The innovation may also require a specific set of supply or 
special maintenance procedures. Again, v/ith each type of operation, there tend to 
be passage? and cycles. 

A passage occurs when an agency establishes the necessary supplies as part of 
its regular inventory, and not items for special order. Thus, for many innovations, 
the initial supply and maintenance services may have been provided by the vendor 
(external to the agency). These services may have been part of a leasing arrange- 
ment, may have been contracted separately, or may have been provided by some 
other agreement. When such innovations are first serviced by an agency itself (cr 
contracted on a long-term basis), however, this may be regarded as.a significant step 
toward routinization. This internal capability means that the necessary supplies 
are maintained as part of an agency's regular inventory and that the agency's own 
maintenance shop can make any repairs and perform the periodic servicing of the 
innovation. 

Cycles occur when equipment is upgraded or replaced. The calendar time of 
these cycles varies and is related to the type of equipment involved. For instance, 
fire departments gisnerally purchase new fire trucks at a very low rate because the 
lifetime of a fire truck is often more than 20 years. In contrast, the mobile fleet of 
a police department will turn over about once every five years. Regardless of the 
calendar time, one procedure that^may be important for successful survival is the 
development of new purchasing specifications for equipment related to the innova- 
tion, to be used for all subsequent purchases. 

The Complete Passages and Cycles Framework, The state of routinization 
of an innovation may be defined in terms of a number of organizational conditions, 
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each of which reflects some essential aspect of organizational operations in main- 
taining an innovation over time. For every condition, routinization has been 
defined as a combination of passages and survival over a number of cycles. In 
general, an innovation shall be considered more routinized the more passages or 
cycles it has achieved. Table 5 summarizes these conditions; all but two® became the 
subject of actual study in the following chapters. 

The framework of passages and cycles appears to have certain appealing char- 
acteristics in providing operational insights into the routinization process. For a. 
particular agency or locale, certain passages or cycles may be difficult to accom- 
plish. It may be well known that changes have rarely occurred, for instance, in the 
supply and maintenance operation of an agency, and that any investment of ener- 
gies to routinize any innovation will be wasted. Before any changes can be made 
to routinize an innovation, the whole subsystem may have to be revamped (typical- 
ly, the head of the supply and maintenance operation may have to be replaced). 
Under such conditions, advocates for routinizing a specific innovation would be 
better off if they concentrated their efforts on other passages or cycles. In the long 
run of course, the existence of numerous institutionally blocked passages could 
then become an operational definition of a stagnant (non-innovative) agency. 

Three other issues should be raised that are est^ecially relevant for designing 
an empirical study. First, because it is difficult to keep track of all the various 
cycles, an initial empirical achievement would simply be to note whether the first 
cycle had occurred or not, for any given category. This will be the strateg}' pursued 
in the following study. Second, in conducting any analysis of routinization, the 
variou^^ passages and cycles represent separate dependent variables. Currently, 
there is no rationale for deciding which passages and cycles may be more impor- 
tant, or for believing that the passages and cycles are similar units of measure that 
can be aggregated even if weighted. Thus, the creation of any aggregate index of 
routinization should only be undertaken with great caution but may still be a 
necessary shorthand for analyzing empirical data. Third, although the definition of 
routinization has attempted to be comprehensive in order to be conceptually com- 
plete, there is no reason that v. ^^ingle empirical study should be expected to cover 
the entire scope of what has been conceptualized. Indeed, our intention ha " been 
to define routinization in such ;:^ch terms — because it is a complex process — which 
can only be adequately investigated by a large number of empirical studies. 

Factors Affecting Routiniiiation 

Because the passages and cycles framework just described represents a consid- 
erable elaboration of previous thinking on organizational change, the framework 
will be the main fccua of the empirical analysis to follow in Chapters IV, V, and VI. 
However, some rudimentary thoug!\ts may be presented regarding the factors 
leading ^:o routinization. Although empirical evidence will be examined in Chapter 
Vll, thiQ a topic in which substantial fuither research will be needed. 

Duriiig the period that an innovation is being introduced, there can exist any 
number of factors that may affect the routinization outcome — i.e., the specific 

" The two passages or cydes yvere omittod because: the budget cycles occur annually and hence were 
synonymourt with the chroiolo^'ijcal a-^i' of the innovation, which is treated as a separate independent 
variable; and ihe training cioih^ vary oonaiderably and are poorly documented in most agencies. 



Table 5 

Organizational Passages and Cycles Related to Routinization 



Type of Resource or Operation 


Passages 


Cycles 


1. Budget 


Innovation supports changes froni 
soft to hard money (2)^ 


Survives annual budget cycles 


2. Personnel 

Iflhfl 

luciichtnt turnover 


rUULlJ.U!la LjcLUIUC UdL L Jl JUU 

descriptions or prerequisites (5) 


Sunives introduction of new 
personnel (9) 

Survives promctlon of key person- 
nel (8) 


3. Training 

Pre-practice 

In-service 


Skills become part of profes- 
sional standards, professional 
school curriculum (7) 


Skills taught during many training 
cycles ' 


4» Organizational Governance 


Establishnient of appropriate' 
organizational status (3) 

Use of innovation becomes part 
of statute, regulation, tnanual, 
etc. (6) 


Attainment of widespread use (10) 


5. Supply and Maintenance 


Supply and niaintenance provided 
by agency or on long-terra 
(contract) basis (^) 


Survives equipment turnover (1) 



Numbers refer to ten passages and cycles studied in actual life histories (see Chapter VII, Table 11), 
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passages or cycles that will be achieved. Each of these factors is a complex set of 
circumstances, which can also change over time, so that the process suggested here 
goes far beyond the Innovative Organizations approach, in which static factors are 
correlated with innovative outcomes. For instance, a key factor in achieving routin- 
ization may be the continued support of an external constituency (e.g., clients of the 
service, potential clients, or the community at large). Such support can rise and 
decline over time, and there is no single poiijtJbrjneasuring support that would 
necessarily represent the characteristics of support during other points in time. 
Although this causes immense problems of measurement for any empirical study, 
the spirit of the following discussion is an attempt to describe the importance of a 
group of factors, independent of any concern for establishing definitive measures 
^for empirical study. 

Tho factors that may be hypothesized to affect the routinization of an innova- 
tion can be classified into five subgroups, those that are related to: 

• Inherent characteristics of the innovation. 

• Service applications and outcomes of the innovation as experienced by an 
agency. 

• The external environment of the local agency. 

• The internal characteristics of the agency. 

• Federal or state support for the innovation. 

Of these five subgroups, the last four are discussed in the following subsections. The 
first, which deals with the inherent characteristics of the innovation, was covered 
in Chapter II. 

Service Applications and Outcomes. Three factors are hypothesized to be 
relevant here: The innovation has involved a core application; competition among 
applications has been minimized; and the innovation has shown some service- 
related payoff. An innovation may be used in a number of ways by a local agency, 
and this application may vary from site to site. Previous research has suggested 
that innovations are more likely to be routinized if the innovation is applied to a 
core application rather than to a peripheral function of the agency (e.g., Bei-man 
et al., 1975). The core is not easy to define. For instance, each agency can have core 
administrative functions (e.g., administering the payroll) as well as core service 
functions (e.g., providing medical treatment to a patient). For administrative func- 
tions, it might be possible to enumerate core activities such as budget, personnel, 
and maintenance; for service functions, it might also be possible to enumerate as., 
core functions those that directly reflect service goals or standards. However, there 
appears to be no completely satisfactory approach for defining what a "core" func- 
tion is, even though there may be some degree of consensus among service adminis- 
trators when they set their priorities. 

One suggestion from previous research has been to determine whether an 
innovation has displaced some significant function (Ber man et al., 1975). If displace- 
ment has occurred (as opposed to a new function that has been merely added on), 
the argument is that a core function is more likely to have been involved. Such a 
view, however, precludes the notion that core functions might be increased (as in 
the case of a paramedic rescue squad that provides on-site medical treatment that 
was never provided in the past), so displacement can only be part of the story. 
Nevertheless, for most innovations, displacement can be one criterion for deter min- 



ing whether a core function has been involved, Where no displacement has oc- 
curred, there must be some compelling evidence before one can conclude that a new 
core function has evolved. 

Competition among applications occurs when an innovation can he used for a 
variety of functions. Some innovations are, by their nature, limited to a single 
function (see Chapter II). However, the important factor here is whether, given an 
innovation that can be used for a variety of functions, the local agency has applied 
it in such a way that there is strong competition among applications. An example 
would be the competition among administrative and service functions for using a 
central computer. Such competition may retard routinization because: 

• Resources and support for the innovation may be divided among different 
constituencies within and outside the agency. < 

• Passages and cycles in relation to one application may not be compatible 
(or at the very least, will have to be coordinated) among applications. 

• There is less likely to be a single supporter of the innovation who can 
marshal the necessary support for it — i.e., each potential supporter of the 
innovation may believe that others will play the more prominent role. 

• The alternative applications will create instability in the everyday oper- 
ation of the innovation, as crises or other events may give reason for 
shifting emphasis from one application to another (and back). 

Naturally, this situation pertains oply when the several applications are in competi- 
tion with each other. In contrast, there may be any number of situations in which 
different applications are highly compatible and can all be accommodated easily by 
an innovation. In such situations, there will be more support for the innovation and 
the diversity of applications will serve as a positive influence on routinization. 

Service payoffs from an innovation can be reflected in output measures, input 
measures, perceived satisfaction or convenience by key personnel, or other objec- 
tive or subjective assessments. The more clearly an innovation has demonstrated 
such a payoff (even if in subjective terms), the more likely the innovation will 
become routinized (Herman et al., 1975). There may have been no formal evaluation 
of the payoff, or the payoff may not have produced an outcome that was considered 
central to the agency's purpose (e.g., educational achievement,^ public safety, or 
good health). The main characteristics of such a payoff are that it is of a specific 
nature, that it is perceivable by many people, and that th^re is some consensus that 
the payoff exists. The earlier and more sustained evidence of such a payoff, the 
better. The payoff is important for routinization because it allows advocates to 
argue more forcefully during key passages and cycles. 

Ebcternal Environment. An innovation may be initiated in relation to a prior 
need or crisis outside the agency (or no problem or crisis — as in the distribution of 
a new technology, independent of need); it may be strongly or weakly supported 
by the users or clients of the agency's services or by the community at large. All 
these conditions are hypothesized to influence the degree to which an innovation 
becomes routinized. 

The nature of the prior need can affect routinization in both directions. If a 
crisis were perceived as a single isolated occurrence (e.g., the need to innoculate 
people against the swine flu), and if arf innovation were tailored specifically to serve 
that crisis, routinization would be less likely to occur because, when the crisis was 
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over, the perceived lee i for the innovation would disappear.® In contrast, if the 
prior need v/ere perceived as a prolonged or chronic affair (e.g., declining educa- 
tional achievement scoi'^s or continued rar'al segregation), the innovation is more 
likely to be routinizeU. (This might occui even if the crisis eventually were to 
subside, for it would be difficult for the agency to return to its prior practice.) 
Naturally, as with the problem of defining a core function, it is not always clear 
what constitutes a crisis or prior need. The sense in which the term is used here, 
however, is that a prior need may be said to exist if it is only a perceived need 
(rather than some objectively assessable condition). 

Client support for an innovation can be a complex factor, because most service 
agencies have a variety' of clients (e.g., students of different interests within a school 
as well as their parents), and not all clients may benefit equally from an innovation. 
Nevertheless, on balance, if there is active client support for an innovation, it is 
more likely to become routinized than if there is no such support or if there are 
conflicts among client groups. Such support could be made known informally, as 
when clients report their satisfaction with a situation to service practitioners, or 
it could be made known quite formally, as when students select courses in their 
pre-registration forms. This client support can obviously change over time, and it 
is difficult to determine which time period, if any, is more critical than other time 
periods. Suffice it to say that routinization will occur with greater certainty if client 
support is strong and sustained, or, if it is strong but intermittent, ^he peak support 
periods occur at the times that will most influence decisions concerning the key 
"passages or cycles. 

Community support for an innovation operates in much the same fashion, 
except that the support comes from the polity at large rather than from only those 
who are eligible to use the service. Strong and sustained support will have a 
positive effect on routinization (Costello, 1971), whereas little support or the exis- 
tence of community conflicts may have detrimental effects. As with client support, 
community support can also be transmitted through formal ic! informal channels. 
The former ones include local referenda or votes on service-.^ )ecific revenues;^^ the. 
latter are expressed through the relationships between citizens and service officials, 
often mediated by local politicians. 

Internal Characteristics. Internal characteristics cover conditions within 
the local service agency. In general, an innovation is hypothesized to be more likely 
to become routinized if it has greater support from the staff within an agency (Yin, 
Heald, and Vogel, 1977). Such support can come from a single innovator, wl^o 
actively seeks to institutionalize the innovation by working on passages and cycles; 
agency administrators, who often make the key decisions concerning those pas- 
sages and cycles; and service practitioners, who must incorporate the innovation 
into their own perception of "normal" practice. Such support can be challenged if 
the innovation has any adversary group, as would be the case if certain staff 
members had originally been opposed to the innovation or had lost status or power 
during implementation conflicts. The importance of internal support cannot be 

• Note, however, that a single occurrence may be more than sufficient t-o result in adoption and 
implementiition. 

In one city in the case studies, the authors actually found an innovation-specific tax levy, with 
the local community voting every five years on whether to support the costs of the police computer 
system and its connection to the regional FBI computer network. 
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overstated. Iii many cases, an innovation can serve bureaucratic self-interests — 
e.g., growth rate of promotions, increased agency status — and thus become routi- 
nized even though there have been no distinct service payoffs (Yin, 1977). 

The importance of a single^ active innovator ^^ho protects the innovation and 
guides its progress through passages and cycles has been frequently noted in previ- 
ous research on adoption (e.g., Rothman, 1974). This innovator will most often be 
the one who best understands the innovation and who can— when necessary — 
provide the direct maintenance and repair services required by the innovation. 
Other agency staff who have questions about the innovation or v/ho want to recom- 
mend revisions in its operation will refer first to this innovator. Finally, this person 
is also the one who initially helps to organize staff training programs and other 
orientation activities. 

The same innovator may also be concerned about routinization and can take 
many actions to increase an innovation's success in passages and cycles. This may 
include generating client support for the innovation by creating a diverse set of 
functions for the innovation, initiating practitioner certification requirements, or 
^pressing for conversion from soft to hard money whenever additional funds are 
available. Failure to take such actions will not always irrep?.rabiy harm the routini- 
zation process. However, the absence of such a single, active innovator for some 
initial period of time will probably mean that an innovation will fail in a particular 
agency. (Of course, over time, the innovation's ability to survive the turnover in 
this key position will be a positive sign that routinization is occun'ing.) 

The support of an innovation by agency administrators is important because 
these administratol-s: (1) define the initial circumstances under which an innovation 
will be used, e.g., its organizational location and resources available (Tansik and 
Radnor, 1971), and (2) are later involved in key decisions regarding passages and 
cycles. The existence of some support by agency administrators, whether it comes 
from the chief executive (Costello, 1971; and Perry and Kraemer, 1976), from the 
agency budget officer or comptroller (Bingham, 1976), or from a key line official, 
appears important to initial adoption. Recent evidence has also suggested, how- 
ever, that top administrative support becomes even more important as an innova- 
tion becomes routinized (Lambright and^ynn, 1977). Thus, the innovation has the 
best change of success if it maintains a coalition of supporters from the top adminis- 
trators (House, 1976; and Lambright and Flynn, 1977). 

An innovation will also not become routinized without widespread support 
among service practitioners. The extent of potential support is defined by the practi- 
tioners whose work can in theory be affected by the innovation. With some innova- 
tions, this involves all the practitioners within the agency; with others, however, 
only some practitioners are potentially affected (e.g., nurses in a hospital but not 
doctors, detectives but not patrol officers, language teachers but not all teachers). 
The greater the actual support from whatever group is actually affected, the more 
likely an innovation will become routinized. 

Lastly, every innovation can have an internal, active adversary* group. Such a 
group may have formed during any stage of the innovative process from adoption 
to implementation. In particular, if the adoption and implementation stages involve 
internal conflict and produce strongly negative views toward the innovation, the 
persons with such views will continue to act to retard the routinization process 
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(Tansik and Radnor, 1971)." In contrast, an innovation that had originally been 
adopted or implemented .with relative ease (i.e., one in which then.: was a high 
degree of internal consensus all along) is not as likely to have an adversary group. 

Federal or State Support An important policy issue of recent decadef: has 
been the extent to which external support from federal or state \govemments can 
facilitate innovation in urban bureaucracies (Roessner, 1976). For this reasbn, it is 
necessary to examine the relationship between such support and routinization 
outcomes. However, the support may be considered an exogenous factor^ not hav- 
ing the same role in organizational theory as the previously identified factc^rs. Such 
support can take the form of direct funding for the innovation, funding of special 
projects prior to or following adoption that arc related to the innovation, or' techni- 
cal assistance.*^ 

Summary 

Routinization consists of the achievement of certain passages and cycZes, which 
are organizational events in the life history of an innovation. A passage occurs 
when an innovation makes a transition from one organizational state to another — 
e.g., the shift from soft to hard money. A cycle occurs when an innovation has 
survived a periodic organizational event such as turnover in personnel. 

The important passages and cycles are based on the resources required by most 
innovations: budget, personnel, training for service practitioners, sanction through 
rules of organizational governance, and supply and maintenance operations. Ten 
specific passages and cycles have been identified for these resource areas, and t he 
more pa3sages and .cycles an innovation has achieved, the more routinized it m ay 
be considered. Thus, if all passages and cycles have been achieved, an innovation 
should have become a part of an agency's regxilar operation, and the innovative 
practice indistinguishable from standard agency practice. 

The framework 6fcpassages and cycles is an extensive elaboration of the Organi- 
zational Change approach , to studying innovations. This as well as three other 
prominent approaches to innovation were reviewed briefly at the outset of the 
chapter. None of the approaches, however, has developed systematic operational 
criteria for assessing changes over time within an organization. In this respect, the 
passages and cycles framework represents a potentially significant advance for 
studying bureaucratic innovation. For this reason, the next three chapters attempt 
to describe in detail the empirical evidence from 19 case studies in light of this 
framework. 

Ten factors that may play a causal role in negotiating passages and cycles were 
also hypothesized in a preliminary manner. These will be examined briefly in 
Chapter VII,. in light of the evidence from the case studies and data from the 
telephone interviews. 

** See Watson (1969) for a of»:^cription of the development of adversary groups and of the adversary 
prov*e88. 

^' Studies of intergcvemrr*ental relatioris are just beginning to cope with the varied efforts — direct ■ 
ard indirect — of federal atid state policies on local government behavior (e.g., see Pressman and Wil- 
davsky, 1973). Until further '-reveloped, however, it is impossible to specity the differential impacts of 
8ucl> initiatives as regulatory poliriea, transfer payment programs, direct aid. indirect aid programs, and 
tech.Tical aasistanr.f. Tho?, craly the most prevelnnt fonns of innovation-related policies — i.e., direct 
funding and technical »ai?t<»r:ce— were examined in our own analysis. 
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Chapter IV I 
LIFE HISTORIES, STAGE 1: THE IMPROVISATION STAGE 

i 

A, OVERVIEW OF THREE STAGES 

The framework of passages and cycles guided the collection of evidence from 
19 case studies and 90 telephone interviews. In each of these efforts, the life history 
of an innovation at a specific site was recorded (Chapter I listed these sites). On the 
whole, the life histories sought to ascertain if and when the various passages and 
cycles had occurred. In addition, rudimentary questions were asked about the 
factors hypothesized to facilitate or hinder routinization. 

The 19 case studies provided the fuller set of data regarding the course of 
routinization over time. For this reason, this body of evidence was used in Chapters 
IV, V, and VI to establish the basic outline of the routinization process. The use of 
the case studies, as pointed out in Chapter I, had followed an explicit chain of 
evidence. First, the data collected in the field had been dictated by an interviewer's 
guide that covered four general topics (background, description of the innovation, 
status of routinization, and reasons for routinization status) and that contained 
specific questions concerning passages and cycles. Second, each case study thus 
consisted of parallel types of information about each innovation at each site, and 
this allowed the uniform reporting of each case study, as illustrated by the narra- 
tive case studies in Appendix C. Third, the narratives were then analyzed according 
to the key events that had occurred, and these evenis were listed in rough chrono- 
logical order.* 

From this chronological listing emerged the first finding from the case studies: 
each life history could be divided into three general stages — an Improvisation 
Stage, an Expansion Stage, and a Disappearance Stage. The distinctions among 
these three periods were not sharp ones. What was important was that the stages 
were conceptually useful and that there were clusters of activities associated with 
each stage, although the specific events that marked each period could vary from 
case to case. Thus, even though innovations may have matured at different rates 
and in a somewhat uneven manner, the three periods still gave some sense of stages 
of growth, with the stages following in a temporal sequence. 

The Improvisation Stage was the initial period during which an innovation 
began to operate (following adoption), and no passages or cyclesTlad to occur during 
this period (although they often did in the various life histories). Instead, the main 
theme was merely to keep the innovation operating at some meaningful level and 
for some meaningful period of time. Usually, this meant that the innovation was 
used to perform at least one or two functions through a calendar year. The Expan- 
sion Stage was marked by both the continued growth of the innovation and the 
achievement of several passages or cycles. Finallyr .the Disappearance Stage in- 
volved the completion of the remaining passages and cycles, and the period was one 
in which the innovation continued to be used but eventually lost its recognition as 
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arx innovation. During this last period, in other words, an innovation achieved the 
status of standard agency practice. 

The delineation of the three stages guided the grouping of chronological everts 
in the life histories into thr.-^e periods of time. The resulting table of events for each 
of the 19 case studies is contained in Fable 6. This table was draWn directly from 
the case study narratives — and represents the next step in the chain of evidence 
from the case studies; the table thus serves as the basic source of evidence for the 
findings in this and the ne:d two rhapters. To understand the table, the reader 
should note that: (a) the periods follow in chronological order but (b) each period 
niay represent a different duration of calendar time. What distinguished the peri- 
ods from each other was the occurrence of specific passages or cycles. Certain of 
these events tended to occur early in the life history, while other passages or cycles 
tended to occur late. This information became the basis for distinguishing among 
the three stages. 

The remainder of this chapter and the following two chapters present the 
findings regarding these three stages in an innovation's life history. The chapters 
are based on specific citations"from the case studies, as reflected by the key events 
listed in Table 6. Specific passages ar^d cycles are discussed in Chapters V and VI, 
and each discussion ends with a sunimary tabulation of the passages and c js 
achieved by each case study. Because the events in the table constitute the raw data 
used in these tabulations, the key passages and cycles for each life history are 
indicated by a number in parentheses (the number refers to the passage or cycle 
number of the text). This notation will enable the reader to folI^^)^^rectly the chain 
of evidence from table of events to findings. 

Chapter VII then aggregates the passages and cycles achieved by each of the 
case studies) and, depending upon the number achieved, categorizes the 19 case 
studies according to their degree of routinization. A similar procedure was followed 
for establishing the routinization status for the innovations from the 90 telephone 
interviews. Most of Chapter VII is then dedicated to a summary uxscussion of the 
routinization process, taking into account an examination of the factors previously 
hypothesized to explain the routinization status of each innovation. The conclu- 
sions and their implications for future policy research are reported in Chapter VIII. 

B. THE IMPROVISATION STAGE 

The main characteristic of this initial period in' an innovation's life was that 
major operations were undertaken for the first time. It was the first time that 
equipment was used and repaired, that practitioners and other employees received 
training in using the innovation, and that new organizational procedures for the 
innovation were developed. Because every local agency had its own unique tradi- 
tion, staff, and situation within the niunicipal government, it was difficult to plan 
these activities precisely. Different factors were of slightly different importance 
from agency to agency. Supporters of the innovation therefore needed to remain 
flexible, resourceful, and patient as they established the initial routines. Above all, 
they had to be prepared to improvise. For instance, they had to know how to 
balance their reliance on outside consultants and vendors for technical assistance 
with their own ability to make on-the-spot repairs. Because there were few prece- 
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Four features in particular marked this initial period: practitioner exposure, 
resource management, the nature of the key innovators, and the strategic choices 
made by the innovators. Hcy/ever, the Improvisation Stage did not have to involve 
any specific passages or cycles (even though some passages or cycles may have 
actually occurred in some case studies). The main goal of the Improvisation Stage, 
in other words, was the organizing of certain activities.without regard to the formal 
organizational changes implied by specific passages and cycles. The activities were 
often organized in an ad hoc and transient manner. The following discussion there- 
fore covers these improvisation activities. 

Practitioner Exposure 

Most innovations required knowledgeable initiatives on the part of service 
practitioners. In schools, the use of CAI and CCTV depended directly on the initia- 
tives taken by teachers in individual classrooms, and not just the actions carried 
out by administrators and coordinators. Adoption and implementation therefore 
took place at two levels, an administrative level that coordinated the entire system, 
and the classroom level, where some teachers might have simply chosen to avoid 
the. innovation even though it had been adopted at the administrative level. With 
the Jet-Axe. breath testing, and MICU, practitioners had to learn how to use new 
techniques that in some cases totally displaced traditional procedures. Only in the 
case of police computers was it possible to initiate the innovation on the basis of 
functions that did not directly involve the street-level police officer (e.g., the statisti- 
cal aggregation of Uniform Crime Reports to be sent to state or federal agencies). 

Because of the key role played by practitioners, the improvisation period had 
to include some opportunity for improvisation by practitioners. This frequently 
took the fo.:n of pilot projects and training that preceded the actual adoption of the 
innovation. In.all the CAI cases, for instance, small groups of teachers had opportu- 
nities to experiment with CAI techniques. In Dallas, the opportunity was provided 
'by a grant from the National Science Foundation that supported several CAI 
terminals and computer time leased from a computer firm. In San Diego, a similar 
opportunity was provided by summer projects ftmded by private sources. In Tampa 
and Oakland, practitioners themselves initiated requests to school administrators 
to purchase programmable calculators so that these could be tasted in the class- 
room. These opportunities generally resulted in a small group of practitioners 
(usually mathematics teachers) gaining knowledge of CAI capabilities. The specific 
CAI applications, oi^ course, were highly diverse and unstructured, but the experi- 
ence was then used as feedback to central administrators who were contemplating 
the adoption of thr larger and formal CAI system. In most cases, the teachers were 
able to provide specific information on the desirable characteristics of the core 
computer that would bost accommodate CAI applications. In one case, Sah "Diego, 
these early teacher experiences actuj^-'y led to the main initiatives and support for 
purchasing a CAI sy^'tem entirely separate from the computer system that served 
admi nstratM/e fun..:ions. 

With other innovations, early practitioner exposure played an equally impor- 
tant role. In the liirmingham experience, the MlOU system v/as being installed for 
the first time and had been adopted on the basis of strong top administrative 
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Police department initiates 
training lii police academy, 
Including senior operators • 
and refresher course (5,7) 

Five more Breathalyzers purchased 
with SO^percent state funds, 
one placed in each sub- 
district; three old ones used 
for training or backup; all 
maintenance and supplies on 
local funds (1,2] 

Breath testing survives across- 
the-board budget cuts 

New police chief hired ' 

Traffic zommk: (coordinator) 
needs to spentl less time on 
Innovation 

(1^76- 



Breath testing survives budget 
cuts; however, fewer DHI 
arrests because of fewer 
patrols 

New coordinator (who does not 

tr.^in) is hired (9) 
(19.7- 



Police department: 
about 1,000 persons 

City population; about ^50,000 

About UO officers (i^ost out- 
side of. traffic) can operate 
and repair equipment (10) 

About 3,500 DWI arrests per ' 
year and rising; other 
payoffs identified in formal 
evaluation , 

Haintenance and repair officers 
are still same incumbents 

No changes In civil service 
classifications or promotion 
incentives contemplated; but 
has Internalized training 
and certification 



Police department: 

about 500 persons 
City population: about 270»000 
About ^5 officers (most in 

traffic) can operate and 

repair (10) 
About ^50 DHI arrests per year; 

decline from SOO in 1971 
Location of training program 

uncertain 
Other jurisdictions receive 

training and make some use 

of Breathalyzer 
No civil service changes or pro- 
motion incentives contemplated 



05 



Photo-elcccrlc breath teeter 
used (1953-1973); slow proce- 

, dure and Instrument does not 
({Ive BAC reading; only one 
stationary Instrument 

Traffic fconmittee reviews pos- 
sible mobile units 

Innovation begins as Joint 
police department-sheriff 
venture, with personnel costs 
shared and DUI unit placed in 
own metropolitan organization; 
twelve men transferred and 
three gas chroinographs pur- 
chased; delay In delivery of 
two mobile vans allows piece- 
meal orientation to new system; 
full procedure la to have vans 
arrive at a DWI stoppage on, 
street by regular patrol 
officer, and to conduct breath 
test on the spot; state funds 
used for equipment (2) 

Training and certification re- 
quired by court; program run 
by university, augmented by 
state-funded course run by 
DVI unit 

Full-time DWI coordinator 
appointed 

(1972-1973) 
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New police department chief is 
hired; more supportive than 
predecessor 

Two additional vans and gas 
chromographs purchased (1) 

New officers continue to be 
assigned to DWI from regular 
police department ranks 

Technical assistance from vendor 
only occasionally needed 

DWI unit issues formal proce- 
dures but not as part of de- 
partment's standard operating 
procedures 

One additional van purchased and 
first two traded in; equipment 
purchases continue to u6e 
state funds or sheriff's 
office budget 

DWI unit gradually assumes all 
maintenance and repair re- 
sponsibilities; many technical 
proTilans slowly overcome (k) 

(197W976) 



Planning to trade in all five 
vans and replace all gas 
chromographs for new models 

Police department faces budget 
cuts, has difficulty paying 
for officer overtime in DWI 
unit 

(1977- 



Police department; 
about 1,500 persons 

City population; about 530,000 

Twenty-one officers, five vans, 
and three squad cars aro all 
part of separate police di- 
partment-sherlff unit 

About 8,000 DWI arrests and 
rising (10) 

Revenues from DWI fines (about 
JlOO per case) go to city or 
county, but not used to ex- 
plicitly offset budget expen- 
ditures for DWI unit 

Sheriff's office takes care of 
most administrative procedures 

No civil service changes or 
promotion incentives 
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C Mobile Intensive Care Units (MICU) 



Improvisation Stafj e 



Ddll&s 



Rkmlnfihain 
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City had contractfid with funeral 
homes for private ambulance 
service 

Ambulance coDlttee (medical and 
municipal representatives) 
formed (1969) 

Proposal for county-wide system 
defeated (1971) 

Hayor and council Implement MICl) 
In fire department ;rtth ordi- 
nance and revenue-sharing 
funds; 16 vehicles provide EHT 
traitlsport only; 150 men 
trained by medical school; 
coordinated by officer who be- 
CM chief of ambulance 
division (2,6) > 

Ambulance division formed InK 
fire department (3) V 

HICl) expansion with 120 para- j] 
medics trained from Effl; // 
revenue-sharing funds for 
equipment 

Officers certified by state, re- 
ceive extra' pay for being 
ItlCU-tralned 

City and vendor offer Initial 
technical assistance 

(1972-1974) 



Advisory HICU committee formed 

(1968) by city ordinance 
Large federal MICl) grant not 

funded (1969) 
HICU Initiated with DIIEW funds; 
' one vehicle; local funds sup- 
' port after first year, as veil 

as purchase of two more 

vehicles (1,2,3) 
Head of HICU committee (outside 

fire department) initiates 

training and coordinates with 

state 

Fire department chief and deputy 
chief are 8i:rong supporters, 
select exemplary trainees 

(1973-1974) 
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^ hpanslon St age 



Seven new units eventually added; 
one unit siipported by private 
donation 

More fire officers given MICU 
training 

Fire department increases main- 
tenance staff to repair HICU 
vehicles and equipment; worn 
out parts replaced and updated 

Kew forms developed and updated 

Fire department no longer de- 
pends on external technical 
assistance (4) 

New chief hired and Is more sup- 
portive (had been head of 
planning and research) 

(1975-1976) 



Training continues at university 
(7b certified paramedics, 
more being trained, although 
all units fully staffed) 

Three more vehicles purchased 

Civil service classifications 
established for paramedics t5) 

Fire department changes name to 
Include "Rescue Service" (6) 

Paracicdlo .assignment part of 
fire dii^^rtment promotion 
ifldder, h\olm small addi- 
tional p:y (S) 

Stat(i HIOJ regulauons incorpo- 
rate fire 'epartment's exper- 
ience 

(1975) 



Disappearance Stage 



Current Status 



HICU helps fire department avert 
acrgsa-the-board budget cuts 

Training program continues free 
of charge to fire department, 
expands tojother munlclpal- 
itle& by charging fee ' 

Revision in promotional structure 
for officers considered 

(1977- 



Second generation of Lifepaks 
being installet^ 

Civil service classification 
being sought for HICU coord- 
inator 

Full-time HICU cooroinator es' 
tabllshed and new incumbent 
appointed; creates standard 
procedures bulletins (4,9) 

Fire officers begin larfee-scale 
citizen training program In 
cardlo-pulmonary resuscitation 

HICU helps fire department avert 
acroii!]-the-board budget cuts 

(1976) 



Fire department; about 1^400 
persons 

City population; about 850,000 
About 17 active and 6 reserve 
HICU units cover entire city 
$40^ charge for each HICU trans- 
port 

Other communities use system 
Original chief of ambulance 
division is still same Incum- 
bent; not all procedures 
formally documented 



Fire department: about 600 
persons 

City population: about 300,000 
About six active and one reserve 

HICU units cover entire city 
No transport service, which Is 

still private 
HICU responds to about half of 

all fire department calls 
Head of HICU committee is still 

same incumbent 
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General 'Hospital begins own 
HIOJ.Bystein (1973) 

Fire, department Is asked by 
General Hospital' to Int'iate 
HICD to one outlying cotEinun- 
Ity.; all training (U officers) 
and equipment covered by fed- 
eral funda and administered by 
General Hocpital; paraioedics 
receive extra pay, covered by 
fire department funds 

Only lov number of calls for 
this unit [ 

General Hosplta' vithdravs train- 1 
i^y certifier. :ion, and supprt j 
after one ye'*:: lin depertn^nti 
service ends i 

General Hospital, an;i not j .ate» ] 
plays certification role i 

(1975-1976) 



Fire department continues to i 

consider KICU training for owi j 

personnel | 

(1977- i 



Fire department; about 950 
persons 

City population: about 520,000 
No HICU units currently l:i 
operation under fire depart- 
ment 

General Hospital operates HICU 
with rbout 11 units 
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D. Jet-Axe 



site 


Improvisation StaRe 


Expansion StaRe 


Disappearance Staf^e 


Current Status 


Roc'iester 


CoEHQlssloner (of fire bureau) 
has acadeny test Jet-Axe and 
decides to purchase ten Jet- 
Axes with local funds; alx more 
Jet-Axes purchased shortly 
thereafter; fire officers 
trained In fire stations (1,2) 

Nev procedures incorporated into 
training mual (3) 

Trucks carry Jet-Axes but then 
transferred ;'o chiefs' cars 

(1972-1973) 


Fire bureau becones departnent; 
nev chief, who had direct 
experience with Jet-Axe, re- 
places cotmissioner 

Jet-Axes transferred from 
chiefs' cars to special eq.jl:)- 
Dent truck that responds cr* 
all fires (10) 

Six more Jet-Axes purchased (^i) 

Training begins in academy 
(1976; had been, no nev trcinees 
for 2 1/2 years); nev 
head of academy appointed 

(1974^^*176) 


Training continues In fire sta- 
tions and academy (7) 
(1977- 


Fire department: about 675 
persons 

City population: about 300,000 
Sixteen Jet-Axes used in total 

(six for training, ten for 

fires) 

No maintenance, reorganization, 

or new forms needed 
Use of Jet-Axes declining 


Omaha 


Chief decides to purchase four 
Jet-Axes with local funds; fire 
officers trained In fire sta- 
tions twice a year; film used 
to facilitate training (1) 

Training begins in academy 

Chiefs' cars carry Jet-Axes; 
assistant chief administers 
on dally basis 

Two more Jet-Axes purchased, 
United to largest model (2) 

mm) 


Use of Jet-Axes incorporated 
into fire department's stan- 
dard operating procedures (3) 

Two more Jet-Axes purchased 
(1975) (4) ' 

Four more Jet-Axes purchased 
(1976) 

(1975-1976) 


Tralnlng continues in fire sta- 
tions and academy (7) 
(1977- 


Fire department: about 525 
persons 

City population: about 400,000 

Six Jet-Axes used in total (two 
far training, four for fires) 

No maintenance, reorganization, 
or new forms needed 

No "turnover of chief or. assis- 
tant chief, 



E. Computer-assisted Instruction (CAI) 



laprovlBatlon Sta^e 



Expansion Stage 



/ 



NSF grant for CAI; ten terminals 
and computer time purchased 
from privr.te ccjpany; data 
processing director coordi- 
nates (3) 

First court-ordered flchool de- 
segregation helps CAI . 

First generation CAI coinputer 
(Burroughs 5500) acquired on 
lease-purchase vlth local 
funds (was second generation 
for administrative appllca-" 
tion); 18 CAI terminals pur- 
chased with external funds 

In relation to desegregation 
(2,4) 

First CAI coordinator appointed 
First round of in-servlce rraln*- 

ing for CAI 
(1968-19?3) 



Six high schools purchase pro- 
grammable calculators on local 
funds 

. State jraplip 3 elementary 

. - schools for 15 terminals; 
plagued "by breakdowns and only 
operates for 6 months 

First generation CAI computer 
(Honeywell 6025) purchased 
vlth local funds (was third 
generation for administrative 
application);' 13 terminals 
used to replace programmable 
calculators (2,4) 

Trial with computer payroll 
application is unsuccessful 

(1962-1972) 



New comptroller hired (had been 
data processing direaor) (8) 

Second generation CAI computer 
(Burroughs 6700) acquired on 
leascpurchase with local 
funds; more terminals (1) ' 
other CAI computers (Hew- 
lett-Packard and PDF) pur- 
chased with external funds; 
additional applications and 
terminals 

New CAI coordinator hired (9) 

First mathematics CAI supervisor 
appointed (5) 

State certifies advanced com- 
puter mathematics courses (6) 

Second court-ordered school 
desegtBgation; impact on CAI 
operation? 

(1974-1976) 



Two new data processing directors 
hired in quick succession 

In-service training offered 
sporadkaUy-bHata- processing 
directors 

Several Individual CAI projects 
with external funds begin and 
end at Individual teacher's 
initiative 

(1973- 



Disappearance Sta j je 



CAI coordinator's position 
shifted to curriculum depart- 
ment 

(1977- 



J Current Status 

District: about 140,000 stuc. ^ 

City population: about eM,G(V 

About 110 on-line CAI termln'ils: 
time oversubscribed (10) 

Drill-and-practice, problem- 
solving applications 

Considering CAI-orlentd 
mathematics textbooks 

Competition with administrative 
application for computer time 

Adoptloi and '.se still at 
teachi;" d^.r.retion 

In-servlc. ,.oing not yet 
formalize.' 



District: about U" students 
City population; '.OL'.GOO 
About 13 ternin.iLS [-mi sin-e 

1971), tiiiit i.nders'y%i:r(bed 
Main CAI application :U ..ii.iputer 

programmi^ig 
No strong top adalnistratlve or 

practitioner support foi Cu. 
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Kathcnatlcs teacher ms pro- 
grmable csiculatori bcccmcs 
nuithenatlcs supervisor and 
encoui'agefi CAI 

Flrat generation M couputer 
(IBH 370/135) purchased on 
i local funds (was fourth gener- 
ation for adQinlotratlve 
application); 9 termlnalu 
leaaed on currlculun fi^ndo; 
core is coiopatible vlth 
county foaputer (2,3,/() 

l-lathematka auper/lsor coor;li- 
nates CAi applications and 
offers round of in-service 
training ^5) 

Grants froa LEAA and Ti*le III 
support specific CAI applica- 
tions 



F{^,ot .umner projecti for CAI 
sponsored by data proctbsing 
departDWf:; other test :*foJ- 
ccts on private funds 

krf superintendent hired and 
dlatrlct U decentr-llzer 

Mathematics tcrchers convince 
datE processing depart^'.^nt to 
ex." -Mid fu^ds (and principals 
to pool finds) 

First genetLilon CAI computer 
[HP 2000) acquired on 'i-year 
lease-purchase froir Bch?'}! 
■'inds; data processing vt: jrt- 
nient provides services '..il- 
rlfll l:;-8ervlce training; each 
'.i d parflclpatlng schools 
has tine share coordinator 

(1959^*. )73) 



One sch"^l purchases clni- 
computers ro add single 
tenninal; funds from school 
building budget (6) 

Ko tuiwer In either data 
processing director o: aath- 
euiatlcs supervisor sini'v out- 
set 

New caiputer being consldeicfi 
(1976- 



Central. computer (I3X 370) for 
administratlvt applicaiicn 
Into Its third or fourth gen- 
eratiofi b.u Is separii'.e irdi 
CAI 

oecond and third CA' roi'puters 
(HP 20008) acqulrv', same 
arrangrent ss latr; oO 
terminals in all; extemd 
agenclct' buy time and m m 
tprmlnali) 'i"" 

DaU procf!5i;iln3 department 
asaigT'^, hiU-tline CAI coord- 
inator 

Special CAI ficccifit m esrcV 
lldhfed '4sMii '3ata orutes^lng 
departicent, facilitatup use 
of soiae federal funds 

In-'f»er;lce training tonii<7liz€d 
with credits, extra pay^ main- 
tenanr'j/repp^: ccinpiient (?) 

Bond li;,''ie approved: provides 
addi:unal funds for CAI by 
InCi ioing terminals as staTid;iTd 
building equipment (6) 

Second generation of terminals 
purchased and applications 
expanded 

(1974-1975) 



District; about 120,000 students 
City population: about 280,000 
About ten terminals (same since ' 
1972); residual demand for 
computer time unclear 
Computer prograiTming and coifi- 
puter mathematics only CAI 
applications 
Coordinator In curriculum de- 
partment froni beginning 



:i tew schools drop out, but 

hardware transferred to 

other schools 
CAI resource teacher hired with 

CETA funds; will eventually 

be funded from local sources 
CAI costs to decline because of 

completion of lease-purchase 

agreements 
Civil service classification for 

CAI coordinator updated (5) 
Currlculmi department begins 

adoption of CAI-oriented 

textbooks 
Data processing department enters 

formal service contracts with 

schools 

Teachers with CAI training given 
edge in transfers to new 
schools (8) 

(1976- 



' District: about 120,000 students 

I City population: about 700,000 

I About 60 terminals (10) 

j External agencies use CAI 
I computer 

I DrlU-and-pracilce applications 
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I Closed Circuit Television (Cm 



site 



Omaha 



Portland 



Imri rovlsatlon Stajje 



ESEA Title III grant for media 
center; university professor 
in innovator; CCfV prograns 
with iDlcrovave trane^Ioslon and 
dlal-flccess syte?^ for three 
high schools; technical diffi- 
culties In Installing system; 
position descriptlong estab- 
lished for staff; not much 
in-service tralninj! for CCTV: 
CCTV Is special project In 
television department (5) 

Local vocational education funds 
used to develop television 
studio; CCTV staff turns over 
completely 

System modified to use ITPS, but 
delay In obtaining FCC approval 
to use ITF3 channels for digi- 
tal signals (needed to call 
specific progracs to be shown) 

(1967-1572) 



State-federal grant to improve 
education to disadvantaged 
students used In part for CCTV 
to nine elementary schools; 
television prograics Integrated 
vith regular curriculum; CCTV 
coordinator appointed; in-ser- 
vice training for teachers (^) 

District decentralizes, orlg- , 
Insl jlfoject dlscpntlnued; 
new ioordlnator appointed and 
operation assigned to central 
media department (3|5) 

(1967-1973) 



Expansion Stage 



Maintenance difficulties (vendor 
located in distant city) 

Grant ends; local funds used 
until budget cuts ellmlnaie 
system (1975); Instead, 
district upgrades studio (2) 

Types of programs had Increased, 
e.g., library of 400-500 tele- 
vision programs had accanu- 
lated 

Few teachers exposed to systea; 

little student incentive to 

use it 
(1973^ 



Third coordinator appointed, de- 
velops ITV; classrooms use 
VTRs independently; vocational 
television production program 
Initiated In magnet school; 
both state and local funds 
used; In-servlce training 
offered (2) 

ITV systeci becoming routlnized 
with budget Support, equip- 
ment updating, service expan- 
sion and civil service classl- 

' ficatlons; television produc- 
tion program now mandated by 
board of education 



Disappearance Stage 



Current Status 



District: about 53,000 students 
City population: about 355,000 
CCTV system sened nedla centers 
in three high schools (Includ- 
ing one parochial), but is no 
longer belnp used 
117 In Individual classrooms now 
Not core application (used for 
individual supplementary 
instruction in carrels of 
media center) 



District: about 62,000 students 
City population: about 380,000 
ITV, but no current CCTV system 
At peak, CCTV covered all class- 
rooms In lilne elementary 
schools; covered regular 
curriculum 
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lochester State grant for O matched 
by local bond issue; about 
1,300 television aets; 
operation adnlniatered by 
separate television depart- 
ment vlth part^tlne coordi- 
nator; takes several years 
to get all schools vlred; 
contractor provides some - 
Initial technical assistance 
Full-tlitte coordinator 'hired 
(1963-1566) ' 



Civil service classifications 
established for television 
personnel (5) 

Flfty-tvo schools receiving 
programs; not part of basic 
ciirrlcuiun 

li'iperlntendent and coordinator 
leave district 

hi coordinator hired 

Transition to all local funds (2) 

Hoch equipment l^ecomlng outdated 

Continued union opposition and 
budget cutbacks force nev 
superintendent to discontinue 
operation 

Television department and staff 



Individual schools continue to 
use CCTV on an Intennlttent 
basis 

(1967-. 



District: about ^1,000 students 
City population: about 300,000 
A fev schools use remnants of 
CCTV system that once served 
52 schools 
Not core application (typing 
Is main subject); always con- 
sidered a special program 
Negligible teacher training; 
CCTV staff mainly recruited 
from outside district; no 
provision for equipment 
depreciation 
CCTV not integrated vlth curric- 
ulum department 
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MICU units. The candidates were naturally selected from among the most talented 
officers; but in addition, the new program Heliberately involved officers who had 
several years' experience in the depar:ment (rather than new recruits or those 
about to retire), so that the paramedic functions would be established at the outset 
as an important set of activities from the viewpoint of other officers in the depart- 
ment. 

These initial practitioner opportunities were merely the beginning of the neces- 
sary longer-term support for the innovation by practitioner groups. Even though 
there was often a "creaming" effect — i.e., the initial participants were the most 
highly motivated and skilled practitioners — the hope was that practitioner use 
would spread and implicit support for the innovation would gradually increase. 

There were two innovations where, in part because of the nature of the innova- 
. tion, such a process of practitioner exposure was not entirely possible. In one case, 
CCT\^, the technical requirements for practitioner involvement were assumed to 
be minimal because television was thought to be an easy technology for most people 
to use. (It was later found that teachers could even have difficulty in turning on and 
tuning their receiver^ However, except for Portland, practitioners were not heavi- 
ly involved in the central planning or implementation of the CCTV operation in the 
case studies. There was little in-service training for teachers, and the central oper 
ation was administered by technicians who werf! part of a media or television 
department and who had little contact with the-formal school curriculum. As a 
result, the CCTV system tended to b^^seen as an outsiders' innovation, one that 
could even threaten the teachers' role in the classroom. At one site (Rochester), 
such lack of integration of practitioners into the CCTV operation provided the basis 
for teacher opposition to the innovation, and the teachers' union argued against the 
innovation in budget negotiations over a period of years. This opposition eventually 
led tc the demise of the CCTV operation) even though the system at one point had 
involved television programs being cabled over three channels and into over 1,000 
television sets. 

The other innovation where it was difficult to develop practitioner exposure 
was the Jet-Axe. This was because the expl^osive device is consumed during detona- 
tion and costs about $125 per unit. For demonstration or training purposes, fire 
departments were unwilling to detonate \more than a few Jet-Axes. In actual 
firefighting, the need for the Jet-Axe only arises sporadically {i.^., only in fires 
where an especiaUy impenetrable door or has to be opened). Therefore, even 
, though formal training was widespread — in both Omaha and Rochester the experi- 
enced firefighters received instructions as 'part of their routine training in the 
firehouse and new recruits received trainin|g in the academy — the actual experi- 
ence with the explosive device was limited tola few firefighters. Unless it is possible 
to provide practitioners with direct exposure to an innovation — an experience for 
which classroom instruction or the viewing of a film cannot serve as substitutes — it 
is difficult to allow practitioners the opportunity to test and improvise, much less 
to generate support for such an innovation. 1 

- i 

Resource Management ' 

To support an innovation, funds were required to purchase or lease the appro- 
priate equipment, to cover staff time to operate the innovation, and to cover train- 



91. 



73 

ing costs (both the costs of the training staff as v/ell as the time allotted to the 
trainees). Flexibility and improvisation in the use of available funds were again 
dominant features of the early period of the innovation in our case studie&r In fact, 
the most important feature was that there were fiew hard"rules regarding the most 
effective procedures for resource management. 

External versus Internal Funds. A pressing policy isi3ue for federal officials 
has been whether the availability of external funds— provided by federal or state 
agencies — can facilitate the innovative process. Because this appears as such a 
crucial issue, Table 7 enumerates ^I-?) specific case study sites and the use, if any, 
of external funds to support the Improvisation Stage. (This tabulation is indepen- 
dent of the question of whether the passage to local funding was later achieved or 



Table 7 

Sources of Funds for 19 Case Studies 



Type of 
Innovation/Site 


Main Source of ' 
Initial Funds 


/ 

.1 u XL lonax 
External Funds 
b.'fore Adoption? 


Adaitloiial 
External Funds 
after Adoption? 


Police Computer 








Miami 


Local 


No 


Yes 


Indianapoli.s 


Local 


No 


No 


Nashville 


Federal 


No 


No 


Boston 


Local 


No 


Yes 


Breath TestinR 








Cincinnati 


Federal 


Yes 


Yes 


Akron 


/ Local 


No 


Yes 


Memphis 


State 


No 


No 


MICU 








Dallas 


Federal 


No 


Yes 


Birmingham 


If'ederal 


No 


No ' 


Denver 


Federal 


No 


No 


Jet-Axe 








Rochester 


Local 


No 


No 


Omaha 


Local 


No 


No 


CAI 








Dallas 


Local/Federal 


Yes 


Yes 


Oakland 


Local 


No . 


Yes 


Tampa 


Local 


No 


No 


San Diego 


Xocal 


Yes 


Yes 


CCTV 








Omaha 


Federal 


Yes 


Yes 


Portland 


Srate/Federal 


No 


No 


Rochester 


State 


No 


Yes 



a ^ 
For example, specific projects or equipment purchases that were 

funded frcm state, federal, or prl'/ate sources. These external funds did 

not provide the dominant liuppovt for the Innov ;?r ion, ' however . 
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not.) The table indicates the wide variety of patterns for using external funds. In 
two cases, Cincinnati and Rochester, the innovations were funded with large 
amounts of external funds as part of high-visibility demonstration projects on 
breath testing (the Alcohol Safety Auction Program of the U.S. Department of 
Transportation) and on CCTV (a state pi-ogram to encourage educational appli- 
cations of telecommunications). In both cases, the site was visited by many officials 
from other jurisdictions during the first few years of the innovation's lifetime. In 
other cases, federal or state funds were available as general revenue-sharing funds 
(e.g.,' Dallas, MICU) or categorical project funds (e.g., Birmingham, MICU; and 
Memphis, breath testing). In about half of the cases, however, local funds were the 
entire source of support, whether from a bond issue (e.g., Miami, police computer) 
Oi from an agency's operating budget. Moreover, this mixed pattern was also true 
of small pilot projects or specific federal projects that may have preceded or fol- 
lowed the adoption of the larger innovation. Typically, th^se^smaller projects were 
for specific applicktions of the larger innovation. For irfstancfejan Tampa, specific 
CAI projects were initiated and completed with funds/from th?U^. Law Enforce- 
ment Assistance Administration and the U.S. Office bf Educationl^itle III), but 
these projects were only two applications in^^l>e4arger CAI system". 

Overall, Chapter VII will show that the. availability of external funds was not 
reJLated to the ultimate outcomes of these case studies — i.e., number of passages and 
O'cles achieved. There were cases where federal funds were associated with innova- 
tions that eventually changed radically (e.g., Portland, CCTV) as v/ell aa that grew 
steadily to a routinized operation (e.g., Dallas, MICU). There were also cases where 
there were similar outcomes even though one had federal funding and the other 
did not, a contrast that appeared most strongly for two of the breath testing cases, 
Cincinnati and Akron. 

The reason that the use of external funds did not appear to make a diflference 
in predicting anyLsimple pattern of outcomes was that, where there was a local 
desire to innovate, the innovators acted in a resourceful manner and sought funds 
frOm the most readily available sources, whether external or internal. In most case 
studies, the funds uaed to support the initial operation came from more than one 
source — e.g., more than one local budget category or even more than one local 
agency. This approach v-^as most easily illustrated by the diverse sources of finan- 
cial support for the mitial training of practitioners. With the two health-related 
innovations (MICU and breath testing), the state public health agency or a local 
hospital often performed the training function, with no charge to the relevant fire 
or police department. In other cases, departmental resources were used to imple- 
ment on-the-job training or in-service training. In yet other cases, external funds 
were used either to reimburse the training staff or to cover the work time of the 
trainees.. In all cases, the important objective was simply to establish an initial 
round of practitioner training, so that some small group of practitioners would be 
readily available to operate or to use the innovation. 

External funds were often used to purchase equipment, which v/ould reduce the 
initial outlay for the innovation by the local agency, *.^v>wever, even here there was 
no siniple pattern. For computer systems, for instance, if funds for outright pur- 
chase were not available, a local agency did not have to rely on external funds but 
could consider an annual leasing arrangement, a long-term (e.g., seven-year) lease, 
or a lease-purchase agreement. All of these alternatives were used in the various 
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case studies. Furthermore, a computer terminsQ could be considered part of the 
standard equipment of a school building, and capital funds could be used when a 
building was being upgraded or a new wing constructed. In fact, the innovator who 
considered the only option to be a binary choice between external or internal funds 
severely limited his or her abflity to improvise. The skilled innovator could always 
identify a variety of sources from which funds could be made available. 

Managerial and Technical Resources. MOre important than the dis- 
tinctions concerning the source of funding was the ability of an innovation to obtain 
another type of resource: managerial support at the administrative level where 
resources were allocated, and technical support at the level whep the use of specific 
resources could be monitored. The administrative level involveda top policymaker 
— city council member, the municipal executive, or an agency head — who could 
allocate funds for a specific project or purchase. The successful innovation had the 
support of at least one such policymaker who was willing to take the risks and to 
approve budget expenditures at the outset, when there was little evidence conceni- 
ing the potential success or failure of the innovation. This was true, for example, 
whether the outlays were for new Jet-Axes and were part of the routine purchasing 
procedures of an agency, or whether the outlays were for a minicomputer that had 
to go through the capital budget process. 

Two other comments should be made about this top policymaker. First, "top'' 
is a relative term. In a decentralized school district such as San Diego, the top 
policymakers were the principals of each school, as these were the administrators 
who had to make the key decisions for resource allocation. The innovators and 
interested practitioners in San Diego correctly concentrated on convincing the 
principals of various schools to pool their resources to acquire the first CAI comput- 
er. In centralized school districts, the appropriate policymaker was at the district, 
and not the school, level. For computer systems in school districts and police depart- 
ments, for instance, the head of data processing or of administrative services 
fulfilled such a role. For other municipal agencies, the top policymaker was the 
agency head but could also be a'person outside the agency. In Dallas, for example, 
the MICU program was initiated as a result of public and political concern over 
poor emergency services. The innovation began when the mayor and city council 
approved a new budget item on behalf of the fire department; the chief of the 
department, though supportive, did not necessarily play an active role in this major 
resource allocation decision. 

Second, the support of the top policymaker, while necessary, was by no means 
a sufficient condition for ultimate success. In Rochester, the CCTV system.^was 
initiated both because of the availability of state funds as well as the enthusiastic 
support of the superintendent. In fact, the superintendent not only allocated the 
necessary resources but also actively used the CCTV system as part of his adminis- 
trative functions. Nevertheless, the CCTV operation ceased/a couple of years after 
the superintendent vacated his position. Although the presence of a top policymak- 
er's support could not guarantee the success of an innovation, the absence of such 
support did debilitate it. This was especially true in Oakland, where the CAI system 
evolved without such support..and without much central coordination; as a result 
(and for other reasons to be cite4 later), CAI was not widely used. In other cases 
(e.g., Nashville, police computer), lack of support by the agency head was offset by 
strong support by a deputy head. The main point was that there needed to be active 
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support by some top administrator, whether an agency head, a deputy, or someone 
outside of the agency. When support was totally lacking among all these individu- 
als, an innovation was in trouble. 

Technical support at the operating level was a necessary complement to the role 
of the top polic>TTiaker. The operating level v/as where day-to-day decisions regard- 
ing the irmovation were made, and the required support was much more of an ad 
hoc nature but the person who worked at this level, usually the coordinator of the 
innovation, needed to- have a cooperative relationship with the top policymaker. 

The technical support functions at this level covered a variety of tasks. First, 
the coordinator had to have immediate access to resources for repairing and naain- 
taining the innovation. Often, this meant that the coordinator had to be able to 
make instant repairs for equipment malfunctions. CAI, police computer, CCTV, and 
breath testing equipment specifically called for continual monitoring and mainte- 
nance. Where internal capabilities were lacking, an on-site vendor providing ser- 
viciB as part of the original purchasing agreement served as a substitute. The 
vendor needed to be as accessible as possible, however, to avoid long periods of 
downtime. In several case -studies, service representatives of the vendor either 
routinely contacted the agency on a daily basis or even had a desk in an agency 
office from which to work. In the cases of the Nashville and Indianapolis police 
computers, the vendors even assigned full-time personnel to work with the agency. 
Whether external assistance was used in this manner or not, the supervisor had to 
be sufficiently skilled and to have a flexible time schedule to attend to any malfunc- 
tions immediately. 

Second, the supervisor had to estimate the need for supplies and replacement 
parts, taking special care not to over- or under-order. Here, the relationship with 
the top policymaker was important, for if the supplies required substantial outlays, 
administrative approvals had to be obtained without delay. For the Jet-Axe, for 
instance, it seemed to be no coincidence that in both case studies the head crf-the^ 
agency was both the technical coordinator and the top policymaker. The cost of the 
Jet-Axe precluded maintenance of a large-scale inventory, and agencies generally 
kept only three or four extra explosives in stock; when the Jet-Axes were used for 
training or firefighting, replacementsJi^dlS^ibe obtained quickly, and the head of 
the agency was in the best position both to monitor the use of the Jet-Axes and to 
initiate the new purchase requests. 

Third, backup equipment, was set aside wherever possible, even if this meant 
that the innovation did not provide full coverage at the outset. In Akron, although 
two Breathalyzers were initially acquired, one was immediately defined as a back- 
up for the other; for MICU and CCTV, reserve equipment was essential. For com- 
puter systems, however, the core unit could not easily be replaced for repair, and 
the entire system was sometimes inoperable for the duration of a repair. 

Fourth, the supervisor often had to design and initiate the first round of practi- 
tioner training sessions and th^ s had to be able to identify resources to support such 
sessions. The assista;:* i from other agencies in^providing MICU and breath testing 
training has already been noted. In relation to other innovations, however, the 
burden of developing the curriculum, scheduling the training sessions, and locating 
funds to pay for trainee work time all fell on the shoulders of the supervisor. In 
several CAI innovations (e.g., Tampa, Dallas, and Oakland), the first round of 
practitioner training was organized on an informal basis and was not integrated 
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into the formal in-service training curriculum. Such integration, if it was to occur 
at all, occurred during tlie later periods of .the innovation's lifetime. During the 
Improvisation Stage, the main task was merely to organize and conduct an initial 
round of training. 

In general, competent resource management involved a cooperative relation- 
ship between a top policymaker who controlled agency resources and a technical 
supervisor who dealt with the innovation on a daily basis. In some cases, these two 
roles may have been performed by the same person, whereas in other cases the 
roles may have been divided between the K6ad of an agency (or even someone 
external to it) and a line officer in charge of the innovation. Both roles were impor- 
tant. One was needed for access to significant agency resources that required ex- 
tended budget justificatioils and a certain amount of risk-taking in allocating re- 
sources before an innovation. had a chance to prove itJ=elf; the other was needed so 
that these resources, as weU as others that could be obtained from existing equip- 
ment pools and excess inventory items, could effectively serve the daily needs of 
the innovation. Once again, the key ability in performing these tasks was improh 
visation — to find the resources to maintain the innovation. During this early period, 
the innovation was kept operating at some visible level as much as possible, even 
though the outcomes were not yet assessable. 

Nature of the Innovating Team ^ 

Previous research has repeatedly^^emphasized the importance of an active, 
dynamic, and charismatic person to serve as an innovator. Ho '^ver, the case 
studies showed that such a single person was not a necessary figure fpr most 
innovations. When respondents were asked to identify the person or persons who 
activjely initiated support or put together the main elements for operating the 
innovation, the response was frequently more than one individual. As suggested by 
the discussion on resource management, although there were a number of specific 
functions that had to be served by a person involved with the innovation, these 
functions did not have to be served by the same person. These functions included: 

• Understanding the needs of an innovation and taking the initiative to 
identify and aUocate specific resources for the innovation (this initiative 
may be taken by someone inside or outside of the agency). 

• Coordinating the use of the innovation with existing procedures and prac- 
tices (e.g., designing practitioner training, developing relevant appli- 
cations for the innovation, or integrating new vehicles or equipment with 
existing facilities). 

• TechnicaUy mastering the innovation, whether for instructing others or 
for maintaining the operation of the innovation. 

To this extent, the case studies revealed a much richer and detailed description of 
the innovative role than the stereotypic '^charismatic and hardworking" person. 

Table 8 identifies the person or persons associated with these innovative func- 
tions. The table shows that only in a few cases was the innovator a single individual. 
In most cases, there was an innovation team, although this does not imply that the 
team members n^ade explicit alliances. For instance, for MICU, where medical 
expertise had to be combined with the functions of the fire department, it was 
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Table 8 

Innovators Identified for 19 Case Studies 



Persons Iden-. if led with Innovator-Functions 



Type of 
Innovat ion/Site 


Person(s) 
outside Agency 


Head of Agency 


Deputy Head or 
Other Major 
Bureau or 
Division Head 


Off icial(s) 
within Agency 


Police Computer 










^iami 


/ 


/ 


/ 




Indianapolis 




/■ 


/ 




Nashville 


// 








Boston 




/ 


/ 




I^Y'oarh Tatzt i no 










Cincinnati 






/ 


/ 


Akron 




/ 


/ 


/ 


Memphis 


/ 






/ 


MICU 










Dallas 


// 






/ 


Birmingham 


/ 




/ 




Denver * 


/ 








Jet-Axe 










Roches ter 










Omaha 


✓ 








CAI 










Dallas 










Oakland 










Tampa 








// 


San Diego 








/ 


CCTV 






0 




Omaha 










Portland 








/ 


Rochester 











Each /= an individual. 
^Difficult to identify any innovator. 

Heads (principals) of decentralized units with full control over resource 
nllocatioa. 



I 0 0 
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essential in all cases to have some medical advisory con^.mittee or local hospital 
official working as part of the innovation team. This group or individual guided the 
technical implementation of the MICU units, arranged for paramedic training for 
fire officers, and developed the communication system between the fire department 
and the emergency medical facility. The presence of such a group or person is 
indicated by the check marks in the first column of the tajble. (In Denver, the 
external official actually dominated to the extent that fire officials played a passive 
role in the innovation.) v 

In most cases, an innovation toam was composed of a top policymaker and^a 
technical operator, whose rolPi; have been described in the previous section. For 
police computers, an official external to the agertpy (e.g., the mayor and a council 
member in Nashville) sometimes played the former role, while a deputy chief or 
division head played the latter. For CAT, the top policymaker was usually the 
director of the data processing section who made the major acquisitions and estab- 
lished the initial applications, whereas the technicaUoperator was another official 
within either the curriculum department or the data processing section. (This 
combination is indicated by the double check marks for Dallas and Tampa in the 
last column of Table 8.) In a small number of cases (Denver, MICU; Omaha and 
Rochester, Jet-Axe; Oakland, CAI; and Portland and Rochester, CCTV), the innova- 
tor was either a single individual or nonexistent. 

The innovating role was a critical one, whether served by an individual or by 
a group. This was because the innovation was bound to encounter serious problems 
that could not be anticipated, and knowledgeable and resourceful individuals often 
had to^be available to make fast; on-the-spot decisions. Until such problems had 
be6n encountered several times apiece, they could not be treated routinely; thus, 
it was best if there was little turnover among the incumbents who filled the innova- 
tor roles. Modified service applications, new equipment, and procedural changes 
could be implemented and monitored only if there was some continuity among the 
members of the innovation team. This need for continuity led to an important 
observation: When the Improvisation Stage for an innovation extended beyond the 
average period of an incumbent's tenure, leadership turnover was likely to occur, 
thereby creating difficulties for the innovation. An example was the highly qualified 
agency official, who might have remained in a specific position for only three years 
before being promoted; similarly, the terms of most elected officials usually did not 
exceed four years. From this perspective, the most easily incorporated new technol- 
ogy should probably roquire an Improvisation Stage of not more than two or three 
years. 

Strategic Choices 

The activities during the Improvisation Stage were guided by three strategies 
that appeared to be associated with case studies whose innovations later achieved 
more passages and cycles. These strategies were to maintain a narrow initial scope 
for an innovation; to deliberately and carefully eliminate the traditional practice, 
if any, displaced by the innovation; and to reduce the job threat to practitioners in 
using the innovation. 

Scope of an Innovation. The previous sections have identified the need to 
avoid as much downtime as possible and to minimize the Improvisation Stage to 
two or threeNyears. Both of these objectives were more easily served if the innova- 
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tion had a narrow scope during this period. Narrow scope implied that the innova- 
tion was not used for all the possible applications or implemented for all the rele- 
vant districts in an agency. 

In two cases, for instance, the operation of MICU (Birmingham and Denver) 
began with a single vehicle. In the third case, the innovation began with several 
vehicles, but followed a deliberate, two-phase plan in which basic transport service 
(which was not previously provided by the agency) was first implemented, and 
paramedic ser vices were then added about a year later. Similarly, even in the most 
successful cases, the breath testing innovations were initiated on a subdiatrict basis; 
only later was the innovation applied^ throughout the department. 

For computer systems, narrow scope implied a limited number of applications 
as well as the selection of those applications that were easy to implement. The early 
applications of police computer systems, for example, included the automation of 
reported crime data and the storing of records for outstanding warrants, traffic 
violations.', and stolen vehicles. Only later was it advisable to add records for stolen 
property, criminal histories, or even the department's- own property management 
and personnel records, all of which involved much larger and more complex infor- 
mation bases. Naturally, individual police departments varied in the degree to 
which each of these files, previously maintained by manual entry and sorting, was 
suitable for automation or involved officers who would resist the use of the comput- 
er. The key task was to identify those files that had been adequately maintained 
manually, that were not difficult to transfer to computer formats, and that were 
under the supervision of a cooperative official, and to avoid those files that had the 
opposite characteristics. Such a strategy was followed in most of the case studies 
where, for example, the more difficult applications sach as computerized dispatch, 
case entry, or criminal history systems did not appear until later, if at all. 

There were several benefits from maintaining a narrow scope for the innova- 
tion. With a narrow scope, the innovation was more likely to be operated at a steady 
pace. The innovation \Yas also not likely to overextend its resources or the capabili- 
ties of the innovator and technical staff in charge of maintaining the innovation. 
However, there was a psychological payoff as well. If narrowly defined, an innova- 
tion could be more quickly labeled as functional than if it were broadly defined. The 
Rochester CCTV case provided a negative illustration of this point: The CCTV 
system was defined so ambitiously at the outset that numerous schools and class- 
rooms were included in the anticipated coverage. After three years from the start 
of a five-year grant, only 60 percent of the classrooms had even been wired; after 
four years, it wai 90 percent. The innovation was thus still not fully operational 
after several years. Moreover, the major effort di^ng this long period of time went 
into the physical implementation of the system, thereby potentially drawing re- 
sources away from other essential activities such as practitioner training or the 
integration of specific television programs into the formal curriculum. Ill contrast, 
an iHOvation whose scope was narrowly defined could initially corfsolidate support 
and later expand to other activities or subdistricts, which was the pattern followed 
by most of the successful case studies. 

Deliberate Elimination of Superseded Procedures. This second strategy 
was often overlooked. Innovators attended to the development of new practices in 
relation to an innovation, but they forgot that conversion was facilitated if the 
superseded practices were simultaneously eliminated. With computer systems, the 
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replacement-elimination procedure was perhaps best known. After a computer file 
had been established and provided information reliably, the old manual files could 
be destroyed. If the manual files were allowed to be maintained in parallel with the 
computer system, they could certainly serve as a backup system; however, their 
preservation also remained a threat to the routinization of the new computer 
system. 



The elimination of superseded practices required a deliberat^ effort and did not 

automatically follow the installation of new practices. For mstance, all innovations 
required new organizational procedures that were reflected in the U9e of new forms 
(e.g., data entry forms, case report forms, or other organizational forms). When the 
new forms were satisfactorily being used, a few innovators systematically discard- 
ed the old ones. In Indianapolis, as new applications were automated and new forms 
created, specific oi'ders were given: (a) :o destroy the old forms still in inventory 
and (b) to cease printing the old forms. This was an explicit action that prevented 
the staff from retmning to the previous practices. Similar actions included the 
removal of old equipment or the reassignment of specialized personnel associated 
with the superseded practice. For example, breath testing innovations usually 
displaced traditional urinalysis procedures. Because breath testing did not require 
a chemist (which \rinalysis did), the assignment of other responsibilities to the 
chemist made it more difficult for an agency to revive the urinalysis procedure on 
a full-time basis. Ip^the long run, an effective displacement tactic was to encourage 
sufficient turnover among operating personnel so that few could recall how to carry 
out the superseded practice; alternatively, an ethos could be developed whereby 
few individuals desired to revert to the old practice. 

Naturally there were some innovations such as the Jet-A)^ that actually repre- 
sented "add-on" services, and where no existing practice needed to be displaced. In 
these cases, the elimination procedures were not relevant but other factors, espe- 
cially the one discussed next, became more important. 

Reduction of Job Threats to Practitioners. The importance of practitioner 
exposure has already been emphasized. For any innovation, practitioners need to 
gain direct experience in using the innovation. They need to understand its 
capabilities and implications for their everyday behavior and, in particular, to 
develop confidence that the innovation will not be a long-term threat to their jobs. 

Many technological innovations for public services have, in fact, been promoted 
by federal agencies partly on the basis of potential job savings or reductions. The 
early development of CCTV and CAI, for instance, assumed the major payoff to be 
the provision of more individualized instruction for each student. This was pre- 
sumed to relieve a teacher from spending too much time with a given student on 
tasks, such as drill-and-practice, that were valuable to the student but time-consum- 
ing- to the teacher. In the short run, specific teaching jobs were not necessarily 
threatened; however, in the long run, these technologies could be interpreted as 
displacing the need to add new positions. Not surprisingly, teachers initially viewec} 
CCTV or CAI with skepticism. Any such skepticism was overcome in the case 
studies wherever teachers had am.ple opportunities to use the innovation (e.g.",^ 
Dallas, Tampa, and San Diego, CAI; and Portland, CCTV). The teachers found that* 
the innovations really did not displace their work but actually increased demands 
for their time and made some of their tasks easier. For instance, the major CAI 
application was the initiation of new courses — computer programming and ad- 
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vanced computer science. The expanded curriculum meant greater demands on 
teaching time (and potentially more jobs). Moreover, in some of the courses, en- 
thusiastic students developed programs to assist teachers in their regular math- 
eniatics courses. For instance, in one case study, advanced mathematics students 
wrote programs that altered the numbers for different problem sets, so that a 
teacher could have multiple veisibns of the same test, ^he teacher could then 
administer these versions to the same class and thereby reduce the opportunities 
for cheating, which had become an increasing problem. In fact, the successful use 
of CCTV and CAI generally expanded the teachers' resources, and these innova- 
tions did not necessarily reduce the need for teaching time. This observation may 
disappoint those policymakers who might have expected innovations to produce 
savings in manpower. However, the important point is that locaHnnovators should 
strongly encourage practitioner use of the innovation, so that practitioners can 
learn about their own benefits from the innovation. 

Some innovations, of course, actually displaced practitioner time. This was 
especially true of breath testing operations. Under the traditional urinalysis proce- 
dure, an officer had to spend mShy hours on a single DWI suspect. The suspect 
would have to be brought into the station to produce a urine sample, during which 
the officer was required to be present to observe the sample being given in order 
to prevent fraud (for female suspects, a matron had to be employed for the same 
purpose). The officer then had to deliver the specimen to the city laboratory, fill out 
the appropriate forms, and appear in court. The use of the Breathalyzer, whose test 
only takes a few minutes and entirely replaces the need for the trip to the city 
laboratory, markedly reduced the amount of officer time per DWI case. The innova- 
tion was thus a timesaving device and could, in theory, threaten job positions in the 

o 

long run. However, this was not the outcome in any of the case studies, because the 
new convenience in using the Breathalyzer encouraged officers to make more DWI 
arrests. Although officers spent much less time per DWI case, they initiated many 
more cases. As a result, an officer could actually spend more time in court and away 
from patrol, a situation that even led to officer complaints about downtime at one 
site (Cincinnati). Nevertheless, the point is that even a timesaving innovation, 
especially if it eliminated duties that were unpleasant or boring, did not need to 
threaten jobs. The innovation could result in increased efficiency and thereby lead 
to new service applications or demands that more than offset the initial time saved. 
Acceptance of the innovation, however, was strongly facilitated by encouraging 
direct exposure and experience to the innovation on the part of practitioners. 

Finally, some innovations were add-on services because they created new de- 
mands for practitioner time or skills without displacing any traditional practices. 
In such situations, encouragement of practitioner use helped to demonstrate that 
the innovation could actually preserve jobs in times of budget cuts. This was true 
in both MICU cases (Dallas and Birmingham) that ultimately became more routi- 
nized, where both fire departments averted budgetary cuts affecting all municipal 
agencies because of the added function. TJie installation of MICU services had 
increased the number of calls for the fire department and had given the officers an 
additional responsibility that the community valued. The Jet-Axe was also an 
add-on service — i:e., the traditional methods for breaking into a structure could not 
'(and should not) be displaced. Because the Jet-Axe did not displace any previous 
practice, an innovator could not follow the strategy of eliminating the agency's 



1 0 ,1 



83 



ability to perform the previous practice. However, because the Jet-Axe was only 
used infrequently, practitioners could not gain muph direct experience in using the 
innovation. Such conditions made it much more difficult to incorporate the innova- 
tion. 

Summary 

In summary, the Improvisation Stage marked the beginning of an innovation's 
life history. The decision to adopt the innovation occurred before the Improvisation 
Stage actually began, and hence has not been covered by the discussion. Instead, 
the aggregate pattern from the case studies has suggested some of the features of 
the Improvisation Stage: the need to expose practitioners to the innovation, the 
need to keep the innovation operating as consistentlv as possible, and the need for 
flexible management of resources. For all these requirements, it was important that 
'the persons directing the innovation simply accomplish the tasks and be able to 
make on-the-spot decisions; it was not necessary for formal organizational proce- 
dures to be established or for major organizational changes — e.g., passages or 
cycles — to be made. These latter objectives, however, did increase in importance 
during the next two stages in an innovation's life history, as covered in Chapters 
V and VI. 



Chapter V 

LIFE HISTORIES, STAGE 2: THE EXPANSION STAGE 

This middle period iathe lif^ of an innovation presented the first critical tests 
for routinization. Whereas the improvisation Stage had been marked by activities 
associated with the initial operatipn of an innovation, no oijganizational passages 
or cycles had been required. In contrast^^the Expansion Stage, as revealed by the 
case studies, included several critical passages and cycles; these involved the formal 
integration of the innovation into an agency's regular organization and procedures. 
For specific life histories, some 9f these passages actually occurred in the Impro- 
visation Stage, and others were delayed until the final period in the life history. The 
main point was that for any given case, some passages or cycles needed to be 
achieved during this middle period. 

The most appropriate types of passages or cycles for this middle period ap- 
peared to be thos^ that could be accomplished within a brief organizational time 
span — e.g., less than a year. For instance,the development of new maintenance and 
supply procedures to serve an innovation could, occur in most agencies within a few 
months. In contrast, a change involving^a riew training component in a police 
academy took more time to implement becatl^^ the change had to be planned and 
approved, and then had to await the appropriate academic cycle l?efore being 
initiated. The Expansion Stage, then, was marked by passages and cycles related 
to the continued growth of the innovation (e.g., the installation of a new generation 
of equipment), as well as to those that could organizationally be achieved quickly. 
Although it was still important for an innovation to remain operational throughout 
this period, the main attention of those supporting the innovation shifted from 
operational to organizational concerns. In short, there were several passages arid 
one cycle that were generally achieved, and the Expansion Stage was thus charac- 
terized by the following types of events: 

• Increases in the number and scope of applications involving the innova- 
tion. 

• Equipment turnover and updating (cycle). 

• Transition from external to internal funding and budgetary support for 
the innovation (passage). 

• Formal changes in the organizational identity of the innovation (passage). 

• Development of stable arrangements for the maintenance and supplies 
needed by the innovation (passage). 

• Initiation of internal personnel classifications or certification procedures 
to cover the new specializations associated with the innovation (passage). 

The first type of event was the occasion for developing further support for the 
innovation and identifying potential service payoffs from it. The last five types 
represented five specific passages 'or cycles. 
« *\ 

Increases in the Number and Scope of Applications 

Most of the innovations in the case studies began by oprferating at a level less 
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than their full capability. Most commonly, an innovation was applied to some 
subpart of an agency^s operations to see whether it would first work on a smaller 
scale, and if so, expansion to all parts of a district or department generally followed. 
As pointed out in the previous chapter, a narrower scope was probably even wise 
at the outset. During the Expansion Stage, however, the innovations were extended 
and made available to all parts of the organization. Thus, where a breath testing 
or MICU system had only been operating in one of several subdistricts, the expan- 
sion (even if phased over a period of time) eventually covered all subdistricts. In 
Cincinnati, for instance, such expansion not only took the form of coverage for all 
subdistricts; the number of officers being trained as breath testing operators was 
also increased so that the officers in other parts of the department, and not merely 
in the traffic section, could use the breath testing equipment and follow the full 
procedures for processing DWI cases. If such extension did not occur during this 
stage, ^theinnovatipn was more likely to be considered a special project of some sort, 
and this reduced the chances for routinization. 

-jThere were at least two other ways in which an innovation's scope could be 
expanded. The first was applicable to all types of innovations:. Once the initial 
procedures and applications had been established, the innovation could be used by 
agencies or parties outside the host agency. Thus, in Indianapolis and Nashville, 
the police, computer systems were used by other criminal justice agencies in the 
metropolitan area besides the police department. (In Indianapolis, one computer 
terminal was progi'ammed to provide only crime analysis data and was actually 
used jDy neighborhood groups in conjunction with the city's neighborhood action 
program.) Similarly, other jurisdictions used the Akron breath testing equipment 
and shared the terminals in the San Diego system; for MICU, other agencies began 
to use the Dallas training program (and were charged for the training costs); and 
in Birmingham the fire officers began a wide-scale citizen training progj-am for 
cardiopulmonary resuscitation, a technique that went beyond the standard notion 
of basic first aid. The use of the innovation by outside agencies and parties served 
several important purposes: Service dem^ands for the innovation were increased; a 
broader base of support was developed; and the innovation itself began to be 
perceived by others as an integral function of the host agency. 

The second way of expanding an innovation was more applicable to those 
innovations that have been labeled as "functionally flexible" (see Chapter II). For 
police computer and CAI systems in particular, once the initial applications had 
been successfully adopted, the computer system was then expanded and applied to 
other aspects of the agency's operations. In Miami, Indianapolis, and Boston, for 
instance, computer-assisted dispatching was a new application being installed at 
the time of the case study. This new application was more complex than earlier 
ones; however, the computer staff was mainly able to cope with the new application 
because of its experiences with earlier ones. The Dallas and San Diego CAI systems 
were likewise continually expanded to include new curriculum subjects and hence 
new groups of teachers and students, but this was not the situation in either 
Oakland or Tampa. In theory, such expansion to new applications was also relevant 
for CCTV and MICU systems, which have been defined as functionally flexible 
innovations. None of the innovations was able to accomplish such expansion in the 
CCTV case studies, however, in part because of the difficulties encountered with the 
first set of applications. The only exception was in Portland, where the appli^ ions 
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for usmg classrojtim television increased— but in the context of a new instructional 
television (ITV) system that happened to displace the original CCTV'system. Ex- 
cept for the'^expansion in Dallas and Birmingham already cited above, the basic 
innovation in thfe^MICU systems was not as functionally flexible as the other types 
of innovations. 

Once again, the Jet-Axe stood out as the single innovation that was so limited 
in its u?e that nreither an expansion in scope nor in type of application occurred. 
Given the functipnal rigidity oF-the innovation, the only feasible goal at any site 
would have been to increase the use of the Jet:Axe in firefighting situations, so that 
more firefighters could gain direct experience' with the innovation. However, the 
actual frequency of application had leveled off in both Jet-Axe case studies. 

In surrimary, increases in the nU^nber and scope of applications provided impor- 
tant opportunities for expanding tKe support for an innovation. The support was 
a result of additional clients or practitioners having the opportunity to use the 
innovation, as v^ell as the identification of new service benefits beyond those, if any, 
associated with the initial rolmd of applications. Together with the activities during 
the Improvfeation Stage, the expansion in scope of applications thus formed the 
context within which several key passages were to be made. Five such passages or 
cycles are described in the remainder of this chapter. For each of the five, the 
discussipn leads to a summary status list, indicating the actual status of each case 
study for the particular passage or cycle. (The entire list may be found in Table 9 
at the end of this chapter.) As previously noted, the descriptions reflect the aggre- 
gate pattern among the case studiesv(based on the summary table of events in Table 
6 in the previous chapter), and specific passages or cycles for specific cases may 
have occurred chronologically earlier or later; these deviations, hoNvever, did not 
alter the conclusions to be drawn about the general life history patterns. 

Equipmenlt^ Turnover and Updating 

Many innovations prrfvided opportunities for expansion in relation to the up- 
dating and acquisition of specific pieces of equipment. Equipment turnover there- 
fore served as an appropriate cycle in making progress toward routinization. Natu- 
rally, efforts had to be made to gain administrative support to update existing 
-equipment or to acquire new pieces; but once such support had been generated, and 
once the acquisition procedure had been used for one or more generations of 
equipment, the very practice of updating equipment became an integral part of an 
agency's operations. 

No innovation facilitated the equipment turnover process more than computer 
systems, whether for police or for school use. All police computer systems in the 
case studies went through at least two and sometimes three or four generations of 
core computer equipment^uch changes usually relieved increasingly competing 
demands for computer time and >yere also linked to advances in the state of comput- 
er technology. Typically (but not always), the first generation of computers used by 
an organization had a small memory capacity and was only able to accommodate 
batch processing (e.g.. an IBM 1401); the second aad third generation computers 
had larger memory capacities and were able to accommodate batch and on-line 
proces^sing (e.^., IBM 360 and 370 systems); and the fourth generation involved the 
acquisition of separate core computers for specialized functions (e.g., minicomput- 
ers for message switching or for computer-assisted dispatch). By this definition of. 
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equipment turnover, the Nashville and Miami police computer had used two gener- 
ations of computers; Boston, three; and Indianapolis, four. For the core computers 
in CAI systems, Oakland, Tampa, and San Diego had all implemented only one 
generation of CAI applications (though the computer system was in a later genera- 
tion with regard to administrative applications), and Dallas, two. Thus, the CAI 
systems had not-involved as many equipment cycles as their police counterparts. 

In on-line computer systems, the terminals could also be updated as a result of 
increased demands and improvement in the state of the technology. Such turnover 
was difficult to assess because an agency was unlikely to change all its terminals 
at the same time; however, in a few cases (Indianapolis, police computer; San Diego 
and Dallas, CAI), significant numbers of new types of terminals had been acquired 
following the initiation of the computer system. For San Diego, the turnover in 
terminals had compensated in patt for the lack of turnover in the core equipment, 
so that both the Dallas and San Diego CAI systems may be regarded as having 
fulfilled a prime requirement of the Expansion Stage, whereas the Tampa and 
Oakland CAI systems did not. 

Innovations besides computer systems provided a more limited opportunity for 
equipment upgrading and turnover. In theory, CCTV systems could involve updat- 
ing of receivers as well as recording and transmitting equipment. More efficient 
portable television cameras, for instance, have been continually developed and 
could be among the new equipment to be included for a CCTV system. However, 
because two case studies (Omaha and Rochester) did not survive th^ir initial diffi- 
culties, such updating never became an issue; in Portland, updating did occur to a 
limited extent but the CCTV system was converted to an ITV system, and for the 
purposes of this study did not qualify as a turnover in equipment. Similarly, MICU 
systems could also be subject to updating. New generations of vehicles were possi- 
ble, as were changes in the life-support equipment carried within the vehicle. Such 
updating did occur in both Dallas and Birmingham; the latter involved the acquisi- 
tion of a new generation of monitoring and telecommunications equipment (i.e., 
Life-Paks). 

For the other technologies, breath testing equipment and the Jet-Axe, no updat- 
ed versions of equipment were relevant (although there were new models with 
minor modifications). The original equipment was generally suited to serve any 
expansion in service needs, and few improvements had occurred in the state of the 
technology. However, for such innovations, new equipment was nevertheless ac- 
quired in the form of additional units. Thus, in Cincinnati and Akron, purchases 
of new Breathal3'zers occurred in the Expansion Stage, even though these new 
units were virtually identical with the original models. The new units were used 
to replace the older ones, which in turn were used for backup or training purposes. 
Similarly, th*" Memphis breath testing operation involved successive purchases of 
new equipment and the original equipment was eventually traded in for credit 
toward those purchases. For the Jet-Axe, additional purchases were also made 
several times in the years that followed the initiation- of the innovation. For the 
breath testing and Jet-Axe innovations, the new acquisitions thus performed the 
same function of establishing the practice of updating equipment, even though the 
equipment itself did not represent a technologically nev/ generation. 

Table 9 includes a summary of the status of each case study for this first cycle. 
Wherever a new generation of equipment was installed, or wherever at least one 
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sequential purchase of similar equipment was made, the case study was regarded 
as having achieved this particular cycle. (This table should also be referred to for 
summary tabulations for each of the remaining passages in this ^ihapter.) 

Transition from External to Internal Budgetary Support 

No passage has received more attention from federal policymakers than the 
transition from external to internal funding. Many federal policymakers have 
viewed. the transition from soft to hard money as the major sign that an innovation 
has been routinized. Thus, the transition has been interpreted to mean that a local 
agency will support an innovation on a lasting and permanent basis. The transition 
appears appropriate for the middle period of a life history, because if there have 
been external sources of funding, such funding generally expires after three to five 
years, forcing a local agency to face the decision concerning local funding. However, 
the case studies indicated that this transition, although important, was only a part 
of a much more complex set of organizational changes. In other words, transition 
from soft to hard monies may have been a necessary but was not a sufficient 
condition for routinization. The other passages and cycles covered in this and the 
following chapter appear just as important to any operational definition of routini- 
zation. 

It has already been noted that local funding support occurred at the outset in 
at least half of the case studies (see Table 7 in the previous chapter) but that such 
support was not correlated with the ultimate success of the innovation in achieving 
passages and cycles. For those innovations that had been externally funded at the 
outset, all but one (Denver, MICU) eventually made the transition to internal funds. 
Thus, the costs of staff support, expenditures for supply and maintenance, and the 
acquisition of new equipment were all ultimately supported in some way out of an 
agency's own budget. In two cases (Nashville, police computer; and Dallas, MICU), 
the transition was made easier by the fact that the external funds (from LEAA in 
the first case and from general revenue-sharing in the second), had not ever been 
specifically identified as a separate part of the agency's budget; administratively, 
the expenditures for the innovation had been incorporated from the outset into the 
agency's regular budget, with the knowledge that the overall city budget was being 
reimbursed from an external source. This procedure helped to prevent the innova- 
tion from becoming overly identified as an externally funded project, even though 
in one case (Nashville) the external funds were part of a long-term, five-year grant. 

Regardless of the budgetary mechanism, however, the main point is that all but 
one of the innovations in our case studies eventually received full local budgetary 
support. Such support tended to occur early in the life of the innovation (in many 
cases, during the Improvisation Stage) but did not preclude subsequent budget cuts 
or even the cessation of the innovation' The three CCTV experiences may be most 
instructive in illustrating the reasons why the transition to hard money was not a 
sufficient condition to assure routinization. ^ 

In one case (Portland), a district-wide decentralization occurred afler the CCTV 
innovation had been initiated. The original CCTV system had been organized on 
a centralized basis, and television programs had been transmitted to nine schools 
whose students had been predominantly from low-income families. In the decen- 
tralization, these nine schools became parts of different subdistricts, and each 
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subdistrict had enough autonomy to determine its own priorities; the CCTV system 
was not sufficiently important for any single subdistrict to maintain the full system. 

a result, even though the CCTV system was being supported by local funds, the 
innovation actually changed to an ITV system, whereby individual teachers could 
use over-the-air programs or videotapes for viewing in the classroom, but there was 
no transmission of programs from one classroom to another or from one school to 
another. Furthermore, a television production project was developed as part of a 
high school vocational education curriculum, in which both state and local funds 
were used. The ITV system was thus more compatible with the decentralized 
organization of the Portland school district than was the original CCTV system. 
Changes in the innovation occurred, in short, independent of whether the innova- 
tion was supported by external or internal funds. 

In Omaha, the CCTV system was originally supported by a federal grant and 
local funds were then used when the federal grant expired. The system, however, 
had encountered a series of difficulties throughout its Improvisation Stage, includ- 
ing technical difficulties in installation, early turnover among key CCTV staff, and 
delays in obtaining FCC approval to use certain channeis for transmitting the 
digital signals needed to summon a television program. Moreover, the CCTV appli- 
cations had not been highly integrated with classroom teaching; the main appli- 
cation was the installation of special carrels in the media centers of three schools, 
so that students could vir v television programs as a supplement to their -classroom 
instruction. As a result, icw students or teachers came into contact with the system. 
Those that did o^n encountered a system that was not functioning properly. Local 
funding for the project ceased when, under constrained budgetary conditions, the 
school district decided to use its resources to upgrade a television studio that had 
become part of the vocational education curriculum. The CCTV system thus had 
not achieved sufficient priority to avoid being affected by budgetary cutbacks. 

In Rochester, the initial support for the CCTV system came from both state 
funds and a local bond issue. The proportion of s^ate funding systematically de- 
clined over a five-year period, and when the state funding was terminated, the 
entire system became locaUy funded. The initial conditions in Rochester were more 
auspicious than those in Omaha. The system was technicaUy sound, reached nu- 
merous classrooms, and was strongly supported by the sjhool superintendent. 
Nevertheless, under similar subsequent pressures to reduce budget^, as in Omaha, 
the CCTV system was discontinued. ^This appears to have- been Attributable to 
several factors: The CCTV system had not been used for core curriculum subjects 
(typing wa& the main subject); it had aroused practitioner and thus union opposition 
because it appeared as a job threat; it had not adequately accounted for the rapid 
depreciation of the television equipment; and the supportive superintendent was 
replaced. Moreover, observers at the site noted that the Rochester.system had been 
initiated at an early time (in the mid-1960s), when there were few attractive educa- 
tional television programs such as "Sesame Street" or "TJie Electric Company." 

It may be argued that these case study experiences were inadvertently affected 
by the peculiar budgetary trends that have existed for the last 20 years. During this 
time, most local agencies first experienced significant budgetary growth, which was 
then frequently foUowed by severe cutbacks. The argument could be made that 
these conditions have made hard funding an exceptionally vulnerable character- 
istic; that under normal conditions of less rapid growth and contraction, the transi- 
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tion to hard money would be sufficient for routinization. The case studies suggest 
otherwise. They suggest that, on the contrary, budgetary cutbacks provided a 
strong and important test for routinization: If an innovation had become truly 
routinized, it should have achieved a sufficiently high priority to withstand even 
severe cutbacks. This was certainly the experience in several case studies, where 
police computer systems (e.g., Miami, Indianapolis, and Boston), breath testing 
(e.g., Memphis and Akron), and MICU systems (e.g., Dallas and Birmingham) all 
survived budgetary cutbacks. Although operations were reduced in other agencies, 
or even in the same agency, the innovation remained largely unaffected. 

In summary, local funding was an important early step in the routinization 
process. However, routinization requires an innovation to survive other organiza- 
tional passages and cycles in addition to the transition to hard money (see Table 
9). 

Formal Changes in the Organizational Identity of an Innovation 

A third way in which organizational integration occurred was for an innovation 
and its staff to become a part of the appropriate organizational unit with an agency. 
Achievement of such organizational , status was necessary if the innovation was 
ultimately to disappear as an innovation and to become part of "standard practice." 
Moreover, the creation of such organizational status frequently occurred when the 
innovation was initiated, so that the passage should at least have occurred during 
the Expansion Stage. However, the attainment of various organizational arrange- 
nients was a difficult transition to assess. The difficulty stemmed from the fact that 
there were at least four possible organizational arrangements: 

1. The innovation became the basis for a new unit that did not achieve 
formal recognition as a standard organizational unit but remained a "spe- 
cial project." . 

2. The innovation became the basis for a new unit that did achieve formal 
recognition as a standard organizational unit. 

3. The innovation becan^e a formal responsibility of an existing unit or 
agency official who served as coordinator. 

4. ' The innovation had no organizational status and no special coordinator. 

The first problem was that, although the least desirable outcome for any innovation 
was to remain a "special project," it was oflen difficult to distinguish such status 
from the second organizational arrangement listed above — i.e., formal recognition 
as a standard organizational unit. Agencies had different procedures for making 
formal organizational changes, and some of these changes were artifactual (i.e., in 
name only) and were reversible. Nevertheless, no matter what procedures were 
involved, it was important for an innovation to avoid "special project" status after 
the Improvisation Stage; again, the best examples of this shortcoming were the 
CCTV innovations in Rochester and Omaha, where there were no formal changes 
and where practitioners and administrators perceived the CCTV systems as special 
projects that were not part of the core organi2P.tion. In Rochester, a formal televi- 
sion department had actually been created to administer the CCTV system but was 
later disbanded. - ' 

A second problem was that different organizational arrangements were rele- 
vant for different innovations, depending upon the type of innovation and how it 
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was used at. a particular site. For breath testing, for instance, the appropriate 
arrangement was probably the integration of the innovation into the responsibili- 
ties of an existing unit, the traffic bureau or section. This was because tho breath 
.testing innovation was intended to displace an old function (urinalysis) and was 
therefore located in the same organizational unit that had administered the old 
function; this was indeed the experience in two of the case studios on breath testing. 
In the third case (Memphis), however, a separate city-county unit had been estab- 
lished because the innovation served both the city and the metropolitan area; 
oflkers were assigned from both the police and the sheriffs departments to serve 
in this hybrid unit. Although adoption may have been made easier by developing 
a hybrid unit, and although the old function had been displaced, this organizational 
arrangement was now potentially vulnerable to problems in either the police or the 
sheriffs departments, and hence the appropriate passage v/dz not regarded as 
having been fully achieved. In both Jet-Axe case studies, the innovation also pro- 
vided an alternative to an existing function (the use of crowbars and axes) and was 
therefore organizationally placed at the same level, which involved practitioner 
adoption and use but no formal organizational unit; because the innovation created 
no new administrative demands, no formal coordinator position was needed. 

Police computer systems, however, involved sufficient new equipment, skills, 
and procedures that a separate organizational unit appeared to be more appropri- 
ate. The formation of such a unit occurred in all four case studies on police comput- 
ers (and generally occurs in relation to the administrative functions of school 
computers). With MICU systems,. the organizational issues were more complicated. 
MICU may be administered as a separate service within the fire department, in 
which case a separate organizational unit, such as the ambulance division in Dallas, 
appeared appropriate. MICU may also be administered, however, as a service 
provided within the context ofexisting ladder and engine companies, in which case 
integration into an existing organizational unit, as in Birmingham, was more ap-- 
propriate. 

For educational innovations, the problem of organizational arrangement raised 
an extremely sensitive issue. To the extent that both CAI and CCTV systems were 
considered innovations that would help classroom teachers, there needed to be 
some organizationjal integration of these systems into the central curriculum de- 
partment of the school district. A CAI system, for instance, may be totally adminis- 
tered by the curriculum department, with technical assistance from the data pro- 
cessing unit (which was usually part of the district's administrative services). At 
a minimum, the CAI coordinator was frequently a member of the curriculum 
department, and not merely a member of the data processing unit. The reasons for 
such a close association were that lasting modifications in the curriculum, which 
mean the adoption of new practices and changes in the definition of what consti- 
tutes the core curriculum, appeared only to occur (but were not guaranteed) when 
the curriculum department had sanctioned the change and given it a high priority. 
In this regard, the four CAI case studies varied considerably: The San Diego and 
Tampa systems succeeded in integrating CAI with the curriculum department; 
Oakland had not; and Dallas had appointed a mathematics coordinator in the 
curriculum department and was also in the process of making the overall CAI 
coordinator a part of that department. The innovation was actually in a problemat- 
ic situation in Oakland because CAt had no organizational status, even as a special 
project, nor was there any formal CAI coordinator. 
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In summary, formal changes in organizational identity were important to the 
long-term survival of an innovation (see Table 9). Though such changes were diffi- 
cult to assess, the following points appeared to be the most relevant: 

• Wentity as a "special project** was curtailed as soon as possible after an 
innovation had been initiated. 

• The appropriate organizational arrangement for innovations that dis- 
placed older functions was integration into the existing organizational 
unit that administered the older function. 

• T|ie appropriate arrangement for innovations that provided new func- 
tions was the creation of a new organizational unit. 

• FoV educational innovations that attempted to change classroom instruc- 
tion, direct integration of the innovation Into the curriculum department 
of a district v/as an important passage. 

Stable Arrangements for Maintenance and Supply 

Most of the innovations required some maintenance or supplies to fc^ep the 
innovation operating. Maintenance involved routine preventive care and cleaning 
as well as the specific repairs needed by a piece of equipment. The supplies Vere 
the consumable items (e.g., special paper for computer systems, driigs for an MICU 
kit, Q.r chemicals for a breath testing device) that' were an integral part of the 
innovation, and an agency had to make some provision for keeping such supplies 
in its Inventory. i 

Duririg the Improvisation Stage, the point has already been made that part of 
the innovator's key responsibilities was to insure that appropriate maintenance 
and supplies were available, whether through'an outside vendor or through direct 
assistance by a person inside the agency. However, the main accomplishment 
during the Improvisation Stage was to* keep the innovation operating, no matter 
what ad hoc procedures had to be used to obtain the necessary maintenance or 
supplies. In contrast, during the Expansion Stage, the procedural or organizational 
aspects rose in importance; the goal was not only to keep the innovation operating 
but also to establish a dependable procedure for providing maintenance and sup- 
plies. The procedure did not take a long time to establish, and hence the transition 
was best handled during this part of an innovation's life history, although individ- 
ual cases again varied. 

Stable arrangements for maintenance and supply still frequently required out- 
side assistance from a vendor or service company. Such assistance, however, was 
now part of a long-term arrangement thafc was not just linked to the initiation of 
the innovation. A typically unsatisfactory^ arrangement, in contrast, was one in 
which the service contract was for a relatively short-term — e.g., a one- or two-year 
"shakedown" period, with no assistance planned beyond that period. Alternatively, 
some stable arrangements were entirely based on internal resources, meaning that 
the maintenance responsibilities were assigned to some unit inside the agency 
(generally but not always the maintenance shop), and that supplies were acquired 
through the regular purchasing practices of the agency. 

The development of internal capabilities was preferable over continued reli- 
ance on an outside vendor. However, certain types of innovations could only rely 
on long-term service agreements with external sources.^Computer systems, for 
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instance, presented the clearest case for continued external assistance. Whether the 
core computer had been purchased or leased, most local agencies did not have the 
capability for repairing computer equipment, and service contracts of some sort 
(e.g., as part of the leasing arrangement) had to be negotiated. Thus, in all case 
studies involving CAI and police computers except for Miami, the routine use of 
such service contracts was evident. Some contracts covered the computing equip- 
ment; other contracts were with the telephone company and covered the mainte- 
nance of the lines connecting various terminals with the core computer. In all cases 
except Miami, the expenditures for the service contracts became readily accepted 
as part of the regular costs of operating the innovation, and the item was rarely 
questioned in budgetary reviews. (In Miami, a major new generation of computer 
equipment had just been installed, and the service was still part of the initial 
installation agreement; however, there was no reason to believe that a satisfactory 
long-term arrangement would not emerge.) For computer systems, then, the devel- 
opment of long-term service arrangements with outside vendors (even if renewable 
annually) constituted the appropriate passage for maintaining and supplying the 
innovation. Several case studies, however, went even one step further: the estab- 
lishment of a compatible and complete backup computer. In Indianapolis (police 
computer) and Tampa (CAI), for instance, the agency's computer and the county 
computer were designed to be compatible; each could serve as a reserve unit for 
the other. Boston (police computer) had a similar arrangeraent with the city com- 
puter, and in Nashville (police computer), there were actually two core computers, 
one for on-line and the other for batch applications — but each core computer was 
capable of performing the other's functions. 

For other types of innovation, including most of the remaining ones that were 
part of this study, internal capabilities were sufficient for servicing Ihe innovation. 
For instance, in Dallas (MICU), in which the MICU vehicles were repaired and 
maintained by the fire department's regular maintenance shop, specific increases 
in the maintenance staff were made by the agency to accommodate the new func- 
tions. Similar arrangements were established in Birmingham. However, not all 
case studies were able to establish regular procedures for using such internal 
capabilities. In CCTV systems, for instance, much of the repair and maintenance 
fell on the staff of the audio-visual department or special television production staff 
that had been hired in conjunction with the innovation. Staff turnover and inherent 
equipment defects led to the neglect of maintenance and repair in Rochester and 
Omaha. 

For the three breath testing Case studies, maintenance and supplies were gener- 
ally provided directly through the operating unit concerned with the innovation 
(e.g., an officer in the traffic department), and not through the agency's mainte- 
nance shop. In these cases, however, the agency had to be aware of the tradeoffs 
l^etween having one officer conduct all service and repair (which ensures more 
consistent treatment of the equipment), and having a larger number of operators 
trained to perform such services (which ensures that the services would survive 
personnel turnover). In all three case studies, the agencies had actually done both; 
a single officer tended to have the main responsibility, but the training for new 
breath testing operators included specific iiistructipn regarding maintenance and 
repair, and these operators were therefore in a position to replace the active 
incumbent if he left the agency or took a new position. As for the Jet-Axe case 
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studies, satisfactory arrangements only required that the fire departments estab- 
lish adequate purchasing procedures because individual Jet-Axes were entirely 
consumed by use and hence involved no maintenance or repair. 

In sumnxary, the Expansion Stage was the appropriate time for developing 
self-sufficient procedures for maintenance and supply. Although a key objective 
was still to make whatever repairs were needed to keep the innovation operating, 
a complementary organizational goal was now relevant: The procedures for mainte- 
nance and supply became a part of standard agency operations and were not merely 
based on ad hoc arrangements. Where such ad hoc arrangements y/ere eliminated 
and replaced, the innovation successfully achieved another passage (see Table 9). 

Internal Personnel Classifications or Certification Procedures 

A fifth way in which innovations became integrated into local service agencies 
was through the development of new personnel examinations and classifications to 
cover the special skills related to the staffing requirements of the innovation. This 
change occurred either through civil service classifications or through formal train- 
ing and certification procedures (see Table 9). In either case, the middle period in 
the life history was an appropriate time to initiate such procedures on a permanent 
basis. This -was because it could take two or three years to establish new personnel 
classifications, so that an early start was helpful. At the same time, the initiatives 
were difficult to make during the Improvisation Stage because of the instability of 
different roles and the lack of time and experience needed to assemble the neces- 
sary documentation. 

Civil Service Changes. In some cases, skills were new to an agency but might 
have existed iri the employment market at large; in other cases, the skills reflected 
technological advances that had resulted in the creation of new personnel special- 
ties. In a computer innovation, for instance, the stafFincluded keypunch operators, 
programmers, and other technicians related to the operation of the computer sys- 
tem. For many cities, job classifications for these skills already existed in the 
county-wide (e.g., Tampa, CAI; and Indianapolis, police computer) or even state- 
wide (e.g., Boston, police computer) civil sei*vice system. Integration into a specific 
department was thus a matter of using these existing classifications. For other 
cities (e\g.y Miami and Nashville, police computer; and Dallas and San Diego, CAI), 
new1:laiisifications were developed within the appropriate agency's civil service 
system. Advances in the state of the technology with computer systems, however, 
also required an ability to update classifications— e.g., from keypunch operators to 
data entry clerks. This updating occurred at the city level if such skills were needed 
by several city agencies, or it occurred in relation to a specific department such as 
the pplice. 

The development of appropriate personnel classifications was necessary to the 
long-term survival of the innovation for two reasons. First, such classifications 
allowed an agency to make the skills related to an innovation part of the regular 
staff of the.agency, facilitating the allocation of permanent positions for these staff. 
Secondly, these classifications provided the agency with an ability to compete in the 
employment market forepersons with the relevant skills. In the CCTV cases, for 
instance, the establishment of the appropriate classifications allowed the CCTV 
systems to pay higher salaries to the necesssary specialists. Conversely, in a com- 
puter system, if a systems analyst function could, for instance, only be filled by 
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persons who were classified as programmers, it was less likely that the agency 
would be able to recruit the appropriately skilled person at" a sufficiently high 
salary. 

External Training and Certification. Some innovations called for an expan- 
sion in existing staff skills rather than new civil service classifications. This oc- 
curred, for instance, with MICU or breath testing, where the innovation could be 
staffed by existing police or fire officers but where such officers required special 
training oj certification beyond their initial civil service qualifications.- In these 
cases, the certification procedure (usually established by the state) played.a compar- 
able role to that of developing a new civil service classification. It was thus impor- 
tant to formalize the certification procedure, and .in most of the case studies on 
these two innovations, not only had such formalization occurred but there was also 
a new procedure developed for refresher training and recertificatioh.- A paramedic 
for the Dallas -MICU operation, for instance, received initial training from the 
medical school, was certified for a two-year period by the state department oft)ublic 
health (upon passing an examination), was given a two-week refresher course, and 
was then recertified for, another two years (upon passing an exaniihation again).. In 
Birminghan, a paramedic not only had to follow these training and certification 
procedures but the paramedic position- had also been established as a civil service 
classification. ^^'^ 

The need to rely on training and certification procedures, however, made the 
innovation some^^hat more vulnerable than if civil service classifications were 
established: This was because training and certification were often provided by 
external agencies (such as a public health department; or a medical school), and 
there was no ready assurance, that the external agency would continue its participa- 
tion. For this reason, the internalizaiion of certification procedures was considered 
a part of the definition of a satisfactory; passage. This only occurred in one MICU 
case (Birmingham) and in one breath testing case (Cincinnati). At the latter site, 
certification had become part of the;i;egular program of the police academy; officers 
who served as teachers in the ataxiemy received their certification (as teachers) 
from the state public health department; In. another hreath testing case (Akron), 
training was done internally but not as part of the police academy curriculum. The 
officer who did the training h£\d ajso.been certified through public health agencies 
but had just retired at the time of the caS^ study, and his replacement had not yet 
been certified to conduct, the appropriate .training. Thus - the nature of tjhe training 
program's continuation was uncertain. Similarly, in the third breath testing case 
(Memphis), the certification program was operated by a local university and had 
not been internalized. In one MICU case (Denver), the cessation of the innovation 
occurred with the withdrawal of the genei^l hospital that had provided training 
and certification. The fire department actually had little choice, because there was 
no state training or certification program to use as an alternative. 

Classification for the Coordinator. One position that usually required a new 
classification, whether through the civil service system or through formal training 
and certification from an external source, was the coordinator or supervisor of the 
innovation. This person had the day-to-day responsibility for the innovation, and 
no matter how the innovation was organized, this coordinator position or its func- 
tions was generally new to the agency. Although an incumbent could begin serving 
in this capacity during the Improvisation Stage without an official personnel clas- 
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sification, such action had to occur in the long run. The coordinator role was 
sometimes defined as an entirely new position (e.g., Dallas and San Diego, CAI), or 
it was integrated as a formal responsibility cf an existing official (e.g., Cincinnati, 
breath testing). Because of the importance of formalizing the coordinator's position, 
a critical test of the first coordinator for an innovation, in fact, was whether he or 
she could establish the appropriate training, certification, or new classification 
procedures so that the next incumbent could be hired. 

Summary 

The Expansion Stage provided the first real tests for the routinization of an 
innovation. For innovations that were becoming routinized, the achievement of five 
passages or cycles generally occurred during this stage: equipment turnover and 
updating, transition from external to internal funding, changes in organizational 
identity, internalization of maintenance and svipply capabilities, and initiation of 
^ personnel classifications and certification procedures. Although a particular inno- 
vation might not have accomplished all these passages or cycles during the Expan- 
sion Stage (and some of the innovations might have accompKshed the passages and 
cycles earlier), subsequent routinization was more likely to be achieved if more of 
these events had taken place. Conversely, an innovation that had expanded'without 
accomplishing any of these organizational tasks was not likely to achieve status'as 
a part of an agency's "standard practice.'* 
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Chapter Vr 



LIFE HISTORIES, STAGE 3: THE DISAPPEARANCE STAGE 



The main theme of the final period in the innovation life histories was the 
cessation of the innovations' identity as an innovation. This meant that the func- 
tions involving the innovation continued, but they were no longer regarded as 
peculiar, special, or ad hoc. Where routinization was achieved, the functions were 
established as a standard part of agency practice. Thus, ''disappearance" connoted 
a final shift in the innovation's perceiued status; it did not mean that the innovative 
functions had been terminated by the agency. 

It is obviously very difficult to define this final shifl. In general, if one were 
tracking the life history of an innovation from ife inception, there might always be 
a tendency to find some remnant of the innovation that could continue to be labeled 
as a new function. An insight into the process is provided, however, if one examine^j 
an agency's current practices and retrospectively attempts ^to identify those func- 
tions that wer« once inn^ations. Such a retrospective view makes the shifl more 
apparent. An example may be helpful. In most urban police departments, the use 
of walkie-talkies by patrol officers would now be perceived as a regular part of 
police practice. Tlie walkie-talkies are a standard part of the patrol officer's equip- 
ment, the procedures for using the walkie-talkie are taught as part of every patrol 
officer's basic training, and the communications functions served by the walkie- 
talkies are an integral part of everyday procedures. If police departments were now 
precluded from having walkic talkies, the entire department, including both the 
top administratois and the patrol office^-y, would probably object to the removal of 
part of its "nonnai" service capabilities. This entire array of conditions constitutes 
a routinized practice. Yet, walkie-talkies were clearly once an innovation (most 
police departments only began using such equipment about 20 years ago); more- 
over, a new type of walkie-talkie (e.g., a minicomputer that allows both voice and 
digital communication) would now be considered a '*new" innovation. 

Similar examples may be found in other local service agencies. Specific prac- 
tices for using such items as audio-visual equipment in schools, call boxes and patrol 
cars in police departments, or any number of fire* extinguishing instruments in fire 
departments were all once innovations. They all now appear as part of standard 
practice, oflen accepted not only by agency officials but also by the public as a 
standard part of the definition of a contemporary service agency. In other words, 
the retrospective view provides clear evidence that numerous innovations have 
now become incorporated into the functions of an agency such as a police depart- 
ment. Taking a very long-term perspective, a standard textbook on police oper- 
ations has summarised many law enforcement changes in a way that best illus- 
trates the retrospective view (Wilson and McL*aren, 1972): 

Police methods have changed greatly during the Past hundred years. The 
police today use almost every co ceivable means of transportation and 
communication. The horse patrol and nightstick gave way to automobiles 
containing teleprinters, helicopters with television, and jet flying belts. 
Modern communication centers tape-record telephone messages and com- 
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plaints as well as radio dispatches Police dispatchers now have access 

to computer-based visual-display terminals giving identification data, 
-records of wanted property, and other information of great tactical value. 
Telephonic devices can automatically record onto dictating machines re- 
ports made by officers from any telephone^ and these reports can be tran- 
scribed onto a master from which any desired number jf copies of the 
report may be reproduced. These systems are gradually replacing the typ- 
• ing of reports by the officers themselves as well as eliminating the frequent- 
' ly illegible copies of reports that resulted from the use of carbon paper. 
Television-based filing and retrieval.systems now permit nearly instantane- 
ous capture^ storage, and random-access retrieval of documents with resolu- 
tion high enough to permit classification of fingerprints transmitted by the 
system. 

Examples of this final shift, or "disappearance" of an innovation, are thus readily 
apparent retrospectively. The problem posed when tracking specific life histories, 
however, is to identify the operational changes that are associated with the shift. 
Once again, the notion of specific passages and cycles was relevant; the more pas- 
sages that had been^achieved by an innovation in this final stage of its life history 
and the more cycles that had passed, the more that disappearance appeared to have 
occurred. Based on the case studies, at least five types of passages and cycles were 
relevant: . 

• Changes in organizational governance — i.e., the rules affec^:ing the basic 
definition of the service agency's functions and responsibilities (passages). 

• Internalization of all training procedures so that new practitioners con- 
tinually learn how to use the innovation (passages). 

• Promotion of personnel who are acquainted with and support the innova- 
tion (cycles.) 

• Even'* ial turnover in the kev personnel directly coordinating the innova- 
tion (cycles.) 

• Expansion of the use of the innovation to the full range of possible service 
users (cycles.) 

The remainder of this chapter elaborates on each of these passages and cycles and 
the experiences found in the case studies. As in the previous chapter, a summary 
status table (Table 10) is presented at the end of this chapter. 

Changes in Organizational Governance 

The role of any agency is defined by certain rules of governance — e.g., the 
language in state legislation or city ordinances, an agency's own standard operating 
procedures, a provision in a collective bargaining agreement, or a public mandate 
such as a bond issue. Although such rules can be changed and reversed, the time 
needed to make such changes is often a period of years. In the case studies, innova- 
.tions were integrated into agency practice by becoming part of such rules. This 
change could require much time and effort, but once an innovation was integrated 
in this manner* further reversal could take even more time and effort, and hence 
routinization was much more likely to occur. The lengthy period needed to make 
such a passage meant that changes in organizational governance could occur late 
in an innovation's life. However, it sometimes occurred as part of the Iijriprovisation 
Stage because such changes were part of the initial adoption of the innovation. 
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In most of the case studies, .the use of the innovation resulted in changes in 
standard operating procedures. Revisions in the procedural manual of the agency, 
for instance, were part of the implementation of the breath testingjnnovations in 
Cincinnati and Akron. Such changes, however, can often be ignored or revised 
without great difficulty, and thus other governance changes were more potent and 
only these were counted as sufficient for a passage to have been achieved (see Table 
10). A city ordinance, for instance, defined the role of the police comp'jter system 
in Indianapolis and the MICU systems in Dallas and Birmingham and provided the 
basis for budget requests for these innovations; a bond issue explicitly included 
support of the police computer system in Miami, and Miami also instituted an 
arrangement whereby its regular crime reports to the state were physically con- 
veyed in the delivery of a computer tape, and not merely reports or printouts; and 
CAT terminals in Dallas were purchased as part of the school uistrict's compliance 
with court-ordered desegregation, establishing CAI as an integral part of the school 
system— i.e., the terminals could not be used for non-CAI purposes nor could CAI 
be allowed to fall into general disuse without raising issues of noncompliance with 
the desegregation order. 

Other variations existed as well. In San Diego, CAI terminals were made part 
of the standard equipment for new school buildings, so that the terminals could be 
purchased with funds from a bond issue. A similar change occurred in Tampa, 
where CAI terminals (and hence minicomputers) were purchased with capital 
funds in conjunction with the construction of a new wing to an existing school 
building. In school districts, other changes in governance involved the certification 
of specific courses in the curriculum (e.g., Dallas's advanced computer mathematics 
course received state certification), and ultimately, the adoption of new textbooks 
that were in part based on the innovation (e.g., CAI-based textbooks were being 
considered by the San Diego district). 

For most MICU and breath testing innovations, state certification procedures 
and standards reinforced the use of the innovation. New state laws, for instance, 
set certain standards for using breath testing equipment, mainly by establishing 
the BAC level for defining an intoxicated condition. Perhaps the most dramatic 
change, however, occurred in Birmingham, where the success of the MICU system 
caused the fire department to change its name to "fire and rescue squad," in explicit 
recognition of the new functions being performed as a result of the innovation; 
subsequent review of the agency's budget automatically assumed the additional 
workload imposed by the MICU service, and not merely that associated with 
firefighting. 

Unlike some previously described passages and cycles (e.g., equipment turn- 
over, external to internal budget support, formal organizational identity, and stable 
supply and maintenance procedures), which tended to be necessary but not suffi- 
cient conditions for routinization, these changes in organizational governance ap- 
peared to serve as an important component of routinizatio-;. Unfortunately, a 
particular innovation did not always have an opportunity to be part of a revision 
in a rule for organizational governance. Most innovations, in fact, may not have 
such opportunities and will have to rely on the aggregate effect of other factors to 
attain routinization. Nevertheless, innovators concerned with establishing an inno- 
vation on a long-term basis constantly sought opportunities to change the rules of 
governance as an effective means of achieving routinization. 
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Internalized Practitioner Training 

The Improvisation Stage stressed the reed for some initial practitioner training 
to use the innovation. An important objective then was merely to expose as many 
practitioners as possible to the innovation and to be certain that sufficient staff 
personnel could properly use the innovation. As a result, an important step during 
the Improvisation Stage was the establishment of some training sessions, either 
conducted by the agency itself or even conducted with the assistance of an outside 
vendor. 

In contrast to the training needs of the Improvisation Stage, there was a need 
during the later stages in the innovation life histories to develop a regular, ongoing 
training program. No matter how many times a training program had been repeat- 
ed, there were certain transitions needed before routinization could occur. For fire 
and police departments, the bulk of the practitioner's initial training took place in 
the fire or police academy. Therefore, training requirements associated with an 
innovation had to become part of the academy's curriculum in order to routinize 
the training. In addition, fire departments offered regular training sessions in the 
firehouse, usually to keep certain firefighting skills in practice and up-to-date. 
Training requirements in relation to an innovation were therefore also integrated 
with these other activities in the firehouse. For school districts, the initial practi- 
tioner training occurred during the practitioner's formal college or graduate educa- 
tion. Because such university programs were not directly linked to specific school 
districts, as was the academy to a police or fire department, it was difficult to expect 
university curricula to change quickly in relation to the training requirements for 
an innovation (although such change in the curriculum would probably constitute 
a potent transition for routinizing an innovation). A more frequent outcome was 
that in-service training programs, allowing a teacher to update and broaden his or 
her skills once on the job, gradually reflected the training related to an innovation. 
Such integration was an important passage. Whether training involved the acade- 
my or in-service programs, the incorporation of specific curricula tended not to 
occur until late in an innovation's life history; time was needed to identify the 
training resources, to organize the specific training lessons, and to gain approval 
for such activities. Furthermore, the process could be prolonged because the gov- 
erning board and the teaching staff often drew their memberships from the older 
practitioners in an agency, and such persons were not always likely to adopt posi- 
tive attitudes toward new practices. For these reasons, the transition from ad hoc 
to regular^ training programs typically occurred during the Disappearance Stage. 

The two Jet-Axe case studies both accomplished the transition into the fire 
academy and the firehouse curricula. In Rochester, the training in the academy had 
actually been delayed because there were no classes for new trainees for two years 
due to budgetary constraints. As soon as enough new students were admitted to 
constitute a class, however, the academy, program was enhanced to include a few 
hours of training concerning the use of the Jet-Axe. To the extent that movies, 
lectures, and manuals sufficed, all new firefighters were taught about the Jet-Axe 
and its operation; of course, as previously mentioned, little actual practice was 
possible because of the few Jet-Axes that could be detonated in training demonstra- 
tions. . 

Similarly, other types of innovations also resulted in changes in the training 
program in the police or fire academies, but in a less organized manner. For police 
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computers, Indianapolis and Nashville (but not Miami or Boston) established orien- 
tation programs for data processing, so that all new officers in the academy would 
be able to use available terminals or otherwise take advantage of the computer 
resources of the department. For breath testing, Cincinnati and Akron were both 
able to install orientation programs for aU new officers in the academy (i.e., so that 
all new officers would be aware of the procedures even if they were not to become 
actual breath testing operators); Cincinnati also provided the formal training for 
breath testing operators as part of the academy's curriculum. Training for breath 
testing operators in both Akron and Memphis, however, continued to be provided 
by external groups — a state health department in one case and a university in the 
other. Such external training, which was also used in the MICU cases, can often 
be adequate in the long run. However, there is always the possibility that the 
external source, especiaUy if not a city agency, will be unable to provide the training 
(or may change the ground rules for providing the training) at some future date, 
and thus the passage to internal training programs was still considered to be 
essential for routinization and was not considered as having been achieved in these 
cases. 

With the educational innovations, in only one case (San Diego) was there any 
evidence of formal changes in in-serviee programs. In all other cases, although 
some in-service sessions were held,, and in some cases were even conducted regular- 
ly, the formal program appeared not to have been affected. In contrast, the San 
Diego system provided CAI training as a formal part of the in-service program, 
with specific credits given that could also result in increased salaries. The training 
program, incidentally, also included some lessons on the maintenance and repair 
of the CAI terminals. 

Without successful passage into internal training programs, it is difficult to 
conceive of an innovation becoming a part of "standard practice." The very notion 
of such a body of standard practice implies that practitioners learn to do things a 
particular way in their initial training that enables them to become practitioners. 
If an innovation demands some special skills, and if learning these skills is not part 
of the regular curriculum, the skills may always be considered somewhat external 
to standard practice. Hence the use of the innovation may also be perceived as 
falling outside the core activities of an agency. In summary, some significant por- 
tion of the training ultimately had to become part of the practitioner's initial 
education, either in a fire or police academy or in a school of education, for the use 
of an innovation to become fully routinized (see Table 10). 

Promotion of Personnel 

A major cyclic activity in organizations is the promotion of personnel from one 
rank to another. Most employees may have three or four promotions during their 
careers. For local service agencies, these promotions were the main sources of new 
recruits for all but the entry-level positions. This is due to the existence of personnel 
policies that disfavor lateral entry and that instead rely heavily on promotion from 
within the ranks. The consequent closed nature of local service agencies is a char- 
acteristic shared by police departments, fire departments, and school districts alike; 
persons outside the agency are only likely to be recruited at the very beginning of 
their service careers (e.g., qualifying by taking a civil service entrance examina- 
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tion), or at the top of the agency, where new appointees are usually selected by the 
mayor or city council and hence frequently involver^ candidates from outside the 
agency. - ^ 

Due to the general pattern of vertical mobility, promotions of persons directly 
familiar with the innovation were quite likely to occur during the later stages of 
an innovation's life history. Such promotions were important to the innovation's 
routinization for two reasons. First, if an official that had been using the innovation 
and had been pleased with it was promoted, such an official was likely to support 
the innovation from the vantage point of his or her new position. Often, this new 
position involved greater managerial power, and support for the innovation conse- 
quently became more solidified. Thus, in three of the four police computer case 
studies (all but Nashville), a new police chief was appointed after the innovation 
had been operating for several years. In each of these three cases, the new police 
chief had previously been an officer within the department, and had directly helped 
to plan or implement the police computer system. In one case (Indianapolis), the 
new chief had actually been the coordinator of the computer system in his prior 
position. In these three cases, the promotions meant that the top executive in the 
agency was more supportive of the innovation, more likely to make personal use 
of it (e.g., reviewing computer printouts), and more sophisticated in seeking new 
service applications for it; of course, a concomitant development was that the 
agency head could also be more careful and critical in budget and other reviews of 
the innovation's services. However, on balance, promotion meant increased sup- 
port for and acceptance of the innovation. 

Similar promotions to executive level positions, involving persons who had 
direct contact with an innovation, were potentially possible with the other types of 
innovation but only occurred in one case study besides the police computer cases. 
This was a CAI innovation (Dallas), where the incumbent originally involved with 
the data processing system then became the comptroller of the school district. From 
this new vantage point, the comptroller made more supportive decisions concern- 
ing the use of the school computer, both for administrative and for CAI appli- 
cations. 

The second way in which promotions were important to an innovation's routini- 
zation involved the practitioner rather than the top executive; practitioner promo- 
tions or transfers (from one subdistrict to another) could incorporate the skills in 
using the innovation af criteria for promotion or transfer. In only two case studies 
did this occur to any degree. In Birmingham (MICU), the paramedic position was 
integrated into the general promotion ladder from one officer rank to another. In 
other words, service as a paramedic gave an incumbent additional credentials for 
being promoted into the next higher rank. In San Diego (CAI)» teachers were 
transferred to new jchools in part on the basis of their CAI experience. Although 
such transfers did not require a CAI background, at least the function was per- 
ceived as part of the desirable credentials for the transfers. In a third case study 
(Dallas, MICU), a modified promotion ladder, integrating the paramedic position 
with regular fire officer ranks, was under consideration but no action had taken 
place by the end of the case study. 

The occurrence of both types of promotional changes — of individuals to top- 
level positions and of practitioner-level promotions or transfers — clearly put an 
innovation in an advantageous situation. Moreover, these promotions were cyclic 
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events, so that the longer an innovation was in use, the more likely that individuals 
acquainted with the innovation were to be promoted. After a long period of time, 
the systematic promotion procedures can, of course, result in the replacement of 
nearly the entire staff of an agency. This will not only produce broader support and 
familiarity with the innovation, but in the long run it may lead to the elimination 
of any knowledge of agency practice before the innovation was initiated. Because 
this is clearly a long-term development, survival over promotion cycles was regard- 
ed as a characteristic of the Disappearance Stage of an innovation (see Table 10). 

Eventual Turnover of Key Personnel 

A., some point in an innovation's life history, the key personnel who initially 
supported or implemented the innovation may leave their positions. Such turnover 
in the agency head's position or the coordinator's position^ represented a critical 
event in an innovation's life history. If turnover occurred too early, before an 
innovation had been operating properly, the innovation's survival in the agency 
was severely threatened, and the innovation could fail to achieve later passages or 
cycles. If turnover failed to occur at all, however, this was also detrimental because 
the innovation could have become permanently associated with a specific group of 
persons rather than with the agency as a-whole. This latter situation strikes at the 
heart of the "institutionalization" problem, for institutionalization or routinization 
ultimately means that an innovation can survive in an organization without the 
continued support of the same individual or group of incumbents. Too often in 
recent years, for instance, an innovative mayor or police chief has taken office and 
initiated many new practices. When the term of office of this person has expired, 
the incumbent has taken a position in another city, and the innovations in the 
original city have ceased. The innovations, in short, were only associated with a 
particular incumbent and not with the general role of the mayor's or police chiefs 
office. 

Turnover in the role of the innovation's key personnel therefore represented 
another important organizational cycle; two, three, or more incumbents could se- 
quentially replace each other in a given position. For routinization, the turnover 
issue is a complex one. There must be very little turnover at the outset — i.e., during 
the Improvisation Stage — ^but it was desirable to have some turnover in the later 
periods — i.e., during the Disappearance Stage. The later turnover was often as- 
sociated with other important organizational changes. For instance, if there had 
been no turnover, it was less likely that all key procedures had been fully document- 
ed. Only when a new coordinator took over was an agency put to the real test of 
showing that it could keep the innovation operating without the assistance of the 
initial coordinator. What was therefore important in assessing turnover was not 
merely to record the number of turnovers, but also to note when such turnover 
occurred in relation to an innovation's life history (see Table 10). 

Turnover in the data processing coordinator's position was found in all police 
computer case studies, ffloredver, the turnover was not disruptive; the core comput- 
er continued to increase in size or to add applications, and the computer system 
continued to achieve other important organizational passages. The new data pro- 
cessing coordinators were all persons who had previously served in more junior 
capacities (e.g., assistant coordinator) in relation to the innovation. In one case 
(Nashville), the new coordinator had been a member of the vending company that 
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had provided the computer equipment to the police department. Naturally, the 
turnover in all cases was marked by some transition problems and adjustments in 
personal relationships. However, the'main accomplishment was that the innova- 
tion was no longer identified with the original incumbent alone. Moreover, the new 
coordinator often brought new ideas for expanding the use of the innovation. In 
short, the turnover showed that the innovation was now a part of the agency's 
practice independent of any single incumbent, and furthermore that a line of 
succession had been established for providing future coordinators. 

Turnover Jid not occur as uniformly in the other innovations in the case stud- 
ies. A new coordinator was appointed in the later phases of the Akron breath 
testing innovation, but no such turnover occurred in either of the other breath 
testing cases. In Cincifinati, however, the success of the innovation had gradually 
allowed the traffic commander who was doubling as coordinator to spend less time 
on the innovation. Similarly, new coordinators were appointed in the later period 
of two other innovations (Birmingham, MICU; and Dallas, CAI), but not in any of 
the other cases. In a few of those other cases (Oakland, CAI; and Omaha, Portland, 
and Rochester, CCTV), turnover among key personnel occurred early in the life 
history and appeared to have negatively affected the operation of the innovation. 

Expansion to Full Range. of Potential Users 

, A final characteristic of the Disappearance Stage was for an innovation to be 
adopted by the full range of potential users. This characteristic again strikes at the 
heart of routinization: If an innovation is only being used by some special subset 
of practitioners even though its functions are theoretically applicable to all practi- 
tioners, the innovation will continue to be regarded as special and not part of 
standard practice. "Standard practice," in short, implies practice by all. 

Unfortunately, without a detailed analysis of specific organizational practices 
that would demand far more fieldwork than was possible, it was extremely difficult 
to determine whether an innovation had reached its full set of potential users. The 
propositions reflecting full use, if it could be measured, might be as follows: 

• For police computers, the computer system is used for a large number of 
applications; for each application, such as traffic citations, all practitioners 
involved in processing new entries or reports use the computer system and 
do not rely on any manual system that duplicates what the computer can 
do. 

• For breath testing, all tests for DWI are conducted with breath testing 
equipment, with urinalysis or other older practices used as a supplement 
but only for specially defined situations. 

• For MICU, an MICU unit responds to all calls for fire and non-fire emer- 
gencies. 

• For Jet-Axe, the equipment is used wherever barriers of a certain type 
(which, however, are extremely difficult to define) are encountered in 
firefighting. 

• For CAI, all teachers for a given subject (e.g., mathematics) integrate CAI 
^ into their classroom activities if CAI programs have been developed for 

that subject; more desirably, CAI programs are developed for numerous 
subjects, and all teachers for these subjects use CAI. 

• For CCTV. the conditions are the same as those just mentioned for CAI. 
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In lieu of assessing the extent to which any site hkd achieved these conditions, 
certain proxy or substitute indicators had to be developed. The general notion was 
to assess the size of the innovation at the time of the case study in relation to the 
size of the innovating agency or hs clients. If an innovation involved an on-line 
police computer system, for instance, it was assumed that, regardless of the types 
of computer applications, some minimal number of on-line terminals v/ould have 
to be present for the innovation to be regarded as having achieved full or near-full 
use. 

The field observations for each case study led to specific impressions concerning 
the level of use of an innovation. Although these impressions were initially subjec- 
tive ones, the case studies were then categorized according to whether widespread 
use or partial (or no) use had been observed. These observations are summarized 
in Table 10, and represent the final judgments regarding the attainment of wide- 
spread use for the innovation in each case study. These subjective judgments were 
then made operational by observing that, if certain features of each innovation 
were selected, the following cut-ofFpoints appeared to characterize the fully utilized 
cases: 

• For police computers, the ratio of on-line terminals to police employees 
was 1 terminal for about every 40 employees in the police department. 

• For b^'eath testing, the number of trained breath testing operators was 
about 1 trained operator for every 100 employees in the police depart- 
ment. 

• For MICUs, there was about 1 MICU vehicle for every 100. employees in 
the fire department. 

• For Jet-Axes, there was an average of about three Jet-Axes used per year 
by the-fire department for the duration of the life of the innovation. 

• For CAI, the ratio of computer terminals for CAI use was 1 terminal for 
about every 2,500 students in the school district. 

• For CCTV, the ratio of television receivers connected to the CGTV system 
was about 1 receiver for every 300 students in the school district. 

Among the police computer case studies, two sites (Indianapolis and Nashville) had 
achieved full use, but two (Miami and Boston) had not. In Miami, on-line appli- 
cations were just being implemented at the time of the case study in conjunction 
with the acquisition of a new computer system; in Boston, the computer system had 
been fully utilized at one point in its life history, but the Boston city government 
had taken over the major computational responsibilities several years ago, leaving 
the police department with two functions: a computational ability to perform mes- 
sage switching and therefore to act as a user of the city's system, and an emerging 
computerized-dispatching application that was being implemented at the time of 
the case study. 

Similar contrasts were found for four of the five remaining types of innovations. 
The Denver MICU case never involved more than two vehicles under the control 
of the fire department; only six Jet-Axes had ever been detonated in total by the 
Omaha fire department over a five-year period; the Oakland and Tampa CAI sys- 
tems had not expanded to more than about a dozen classrooms throughout the 
whole school district (Oakland had 13 CAI terminals and Tampa had 10); and none 
of the three CCTV systems were currently being used as CCTV systems, although 
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full utilization had been achieved at one time in Rochester and the Portland system 
was being fully used, but as an ITV and not a CCTV system. For the last innovation, 
breath testing, all three sites were operating at a full level. In all, 10 of the 19 sites 
had attained widespread use at the time the case study observations were made 
(see Table 10). 

Summary » 

The Disappearance Stage was the final period in an innovation's life history. 
During this period, the remaining passages and cycles occurred that ultimately led 
to the full incorporation of an innovation. Innovative practice had become standard, 
practice. 

Five passages or cycles have been discussed: changes in organizational gover- 
nance, internalization of training programs, promotion of personnel acquainted 
with the innovation, turnover of key personnel, and attainment of widespread use 
of the innovation. Most of the passages involved multi-year time lags between the 
initiation and. completion of the passage; similarly, most of the cycles occurred less 
frequently than on an annual basis. Thus, it was considered appropriate that these 
passages and cycles were characteristic of the Disappearance Stage. If one com- 
pares Table 9 (from the previous chapter) with Table 10, noting the degree to which 
the passages and cycles had been achieved by the 19 case studies, the proportion 
successfully attaining any given passage" or cycle for the Expansion Stage was 
generally higher than the proportion for the passages and cycles in the Disappear- 
ance Stage. To this extent, the observations from the case studies illustrate the 
distinction between the two stages. 

A fully routinized innovation was therefore characterized by the attainment of 
all ten passages and cycles — five in the middle period and five in this last period. 
If all ten had been attained, the innovation was no longer likely to be considered 
an .innovation, and its functions had been established as standard practice. In other 
words, an outsider analyzing the agency's operations would now regard such func- 
tions as an integral part of the agency's work.* 

• This assertion can, of course, be easily tested by assessing the perceptions of new practitioners 
entering an agency (or of other persons acquainted with the agency); however, such testing was beyond 
the scope of the present inquiry. In general, it would be predicted that practitioner and administrator 
perceptions would acknowledge the practice as standard. 
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EXPLAINING ROUTINIZATION 



A. ASSESSING THE DEGREE OF ROUTINIZATION 

What does it mean for a new service practice to become routinized? The preced- 
ing chapters have described 19 life histories that have emphasized the occurrence 
of specific passages and cycles. These organizational events have been used to assess 
the degree of routinization, with the process appearing to progress through three 
stagesj-an Improvisation Stage, an Expansion Stage, and a Disappearance Stage. 
Table \1 shows these three stages and the total passages and cycles achieved in the 
19 life histories. 

The m^re passages or cycles that a given innovation has achieved or survived, 
the more routinized the innovation has become. Jn other words, if one examines 
specific agency practices and distinguishes subjectively according to the degree to 
which each practice appears to be part of an agency's everyday— i.e., routine- 
business, the subjective impression appears to be confirmed by accounting for the 
number of passages or cycles achieved in relation to each practice. Under the 
specific conditions governing any given agency and innovation, some passages and 
cycles may be more important than others. However, for the aggregate analytic 
purposes of the present study, each of the ten passages or cycles has been as,sumed 
to carry an eqifal weight in defining the degree of routinization of an innovation. 

Tiwil 

Summary of Passages and Cycles in an Innovation's Life History 

Number of Case Studies 
Achieving Each 
Passage or Cycle 

v.- , 



Expansion Stage 



1 


Equipment turnover 


13 


2 


Transition to support by locrl funds 


18 


3 


Establishment of appropriate 






organizational status 


14 




Establishment of stable arrangement for 






supply and maintenance 


15 


5 


Establishment of personnel classifications 






or certification 


12 




Disappearance Stage 




6 


Changes in organizational governance 


7 


7 


Internalization of training program 


6 


8 


Promotion of personnel acquainted with the 






innovation 


6 


9 


Ziwnover in key personnel 


7 


10 


Attainment of widespread use 


10 



Passage 
or Cycle 

Number Life History Stage 

Improvisation Stage 

(no necessary passages ot cycles) 
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This framework for assessing routinization is essentially a structural one, re- 
flecting the organizational status of a particular innovation or practice. The pas- 
sages and cycles are specific organizational activities that aire observable and that 
define the organizational status of a practice. Such activities have been largely 
ignored in previous research, and thus the main focus of the present study has been 
to define — perhaps for the first time — such explicit and discrete organizational 
events. At the same time^ no attempt has been made to develop corroboratory 
•perceptual or attitudinal evidence. Yet, in the final analysis, a routinized practice 
is one that has achieved a certain organizational status as well as one that is 
perceived as "standard" or "normal." The accumulation of relevant perceptual 
evidence may be seen as a task for flirther research. 

Routinization Scores and Ratings 

Given this structural approach, the degree of routinization of the 19 innova- 
tions was summarized in terms of a routinization score and rating, based on the 
number of passages and cycles achieved by each innovation. This score was simply 
a summary tabulation of the passages or cycles achieved by each innovation, as 
presented in Tables 9 and 10 of the previous two chapters. The final tabulation is 
shown in TabUl, 12. The ratings were created by assigning the innovations to three 
groups, based simply on a one-third division among the scores: 7 to 10 passages or 



Table 12 



Ratings and Routinization Scores for 19 Innovations 
(Case Studies) 



Case Study 


Type of 
Innovation 


Rating/Routinization Score 






Highly routinized 


Indianapolis 


Police computer 


10 


Birmingham 


MICU 


9 


Dallas 


CAI 


9 


San Diego 


CAI 


9 


Nashville 


Police computer 


8 


Miami 


Police computer 


7 


Boston 


Police computer 


7 


Cincinnati 


Breath testing 


7 






Moderately routinized 


Akron 


■ Breath tcMt ny 


6 


Dallas 


MICU 


6 


Rochester 


Jet-Axe 


6 


Omaha 


Jet-Axe 


6 


Tampa 


- CAI 


5 


Memphis 


fcreai testing 




Portland 


crrv 


i* 






Marginally routinized 


Oakland 


CAI 


2 


Omaha 


CCTV 


2 


Rochester 


CCTV 


2 


Denver 


MICU 


0 
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cycles (highly routinized); 4 to 6 passages or cycles (moderately routinized); and 0 
to 3 passages or cycles (marginally routinized). 

The summary scores indicated that, of the 19 innovations, many (all four police 
computer systems; Birmingham, MICU; Cincinnati, breath testing; and Dallas and 
San Diego, CAI) had already achieved a rating of highly routinized. At the same 
time, several other innovations (Denver, MICU; Oakland, CAI; and two of the three 
CCTV. innovations) had only begun to be routinized and were rated as marginally 
routinized. The remaining innovations all fell in the middle range and were rated 
as moderately routinized. This distribution of the scores, it should be remembered, 
was in part a result of the procedure used for selecting the 19 case studies. (The 
selection process had deliberately screened for a stratified sample according to the 
age and use of various innovations; see Chapter I.) 

A similar procedure was applied to the 90 innovations covered by the telephone 
interviews. The telephone questionnaire included the same ten passages or cycles, 
but the responses to three could not be used because of ambiguous or inaccurate 
wording in several questions.* For instance, although a detailed question was in- 
cluded concerning turnover in key personnel (passage or cycle No. 9), the specific 
dates of such turnover were not identified, and it was' impossible to say when the 
turnover had occurred in the life history of the innovation. For this particular cycle, 
the time of occurrence is extremely important to routinization — e.g., turnover that 
occurs too early in the life history may have negative effects. For the seven remain- 
ing passages or cycles, however, the 90 innovations were similarly ranked accord- 
ing to the total number of passages or cycles that had been achieved. 

. There were variations in the application of the passages and cycles to each type 
of innovation, due to the fact that different questionnaires had to be used for each 
innovation. For MICU and CCTV, all seven remaining passages or cycles were used 
in constructing the routinization score. For police computers and CAI, the mainte-^ 
nance and supply measure (No. 4) was not precise enough to distinguish initial 
versus longer-standing arrangements; thus, these two innovations had routiniza- 
tion scores based on six passages and cycles. The equipment turnover— i.e., dates 
of new purchases (No. 1) — and maintenance and supply (No. 4) questions were not 
included in the Jet-Axe interviews, and the personnel classification (No. 5) and 
operating funds (No. 2) que ;tions were inadvertently omitted from the breath 
testing interviews. As a result, the routinization scores for these two innovations 
were based on five passages and cycles. Despite these differences, however, the 
scores for the six innovations were all weighted to a 7-point scale for purposes of 
comparison. These scores, ranging from 0 to 7, were then used as the basis for 
dividing the innovations into the three rating categories — highly routinized (5, 6, 
or 7), moderately routinized (3 or 4), and marginally routinized (0, 1, or 2). Table 
13 shows the numbers of innovations in each of these three groups, by type of 
innovation. 

The data indicate that about 34.4 percent of the telephone cases fell into the 

' Of the original ten passages and cycles, questions on changes in organizational governance (No. 6), 
promotion of personnel acquainted with the innovation (No. 8). and turnover in key personnel (No. 9), 
were elin:iinated from the analysis because of this problenri. If these sanrie passages or cycles were 
elin:iinated fron:i the case study data, the results for the case studies "would have been altered, but only 
slightly: The Mianrii and Boston police conriputer cases would have dropped fron:i highly to nrioderately 
routinized, and the Rochester and Omaha Jet- Axe cases would have increased from moderately to 
highly routinized; all the remaining cases would have remained in their original rankings. 
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Table 13 



Routinization Ratings for 90 Innovations 
(Telephone Interviews) 



■ 


Rating 


Type of 


Highly 


Moderately 


Marginally 


Innovation 


Routinized 


Routinized 


Rout inized 


Police Computer 


- 1 

3 


7 


. 3 


MICU 


A 


8 




CAI 


5 


•'5 


6 


CCTV 


5 


6 


3 


Jet-Axe 


6 


8 


1 


Breath Testing 


8 


7- 


1 


Total 


31 


Al 


18 



highly routinized category, 45.6 percent into the moderately routinized category, 
and 20.0 percent into the marginally routinized category. Among the types of 
innovations, the breath testing and Jet-Axe cases tended to be more routinized, and 
the police computer and CAI cases tended to be less routinized. In contrast to the 
case studies, it should be remembered that these telephone interview results were 
based on a random sample of innovations. Thus, the distribution of routinization 
outcomes may be considered representative of the universe of innovations adopted, 
as defined in Chapter I. 

Routinization and the Age of an Innovation 

The first question that followed the assembling of these routinization scores and 
ratings was whether there was a simple relationship between routinization and tht 
chronological age of an innovation. The older innovations might have been the 
more routinized ones, and this alone might have accounted for the pattern of scores. 

In order to examine this proposition, the data from the case studies and tele- 
phone interviews were both arrayed along two dimensions: the median age of all 
the innovations^ versus the degree of routinization. Table 14 shows that the 
hypothesized relationship did not exist. For the case studies, the age of innovation 
made no difference in predicting the degi'6e of routinization; for the telephone 
interviews, there was even a slight tendency in the opposite direction — i.e., the 
younger innovations tended to be more routinized. In sum, the degree of routiniza- 
tion was not related to the chronological age of the innovation. 

* The median age was defined separately for case studies and telephone interviews and /breach type 
of innovation. Thus, for instance, the age of a particular telephone Jet-Axe interview was compared to 
the median age of ail telephone Jet-Axe interviews. Other definitions of age were also tested (e.g., simply 
comparing all innovations four years or older versus those younger than four years), but these did not 
alter the results. The reader may wish to further examine the age dimension by tabulating the age of 
the 19 case studies as presented in Table 6. 
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Table 14 

Age of Innovation by Degree of Routinization 



Source of 
Evidence 


Degree of Routinization 


Marginal 


Moderate 




High 




Case Studies (n=19) 














Above median age^ 


2 




3 


• 






• Below median a^e 


2 












Telephone ^ 














Interviews (n=82) 














Above median age^ 


12 




20 




13 




Below median age 


5 




17 




15 





^ ^1edia^ defined independently for eacti type of innovation. 

I No Information on c^e for eight cases. 

\ 



B. ROUTINIZATION AND DIFFERENT TYPES OF INNOVATIONS 

Relationship to Six Types of Innovations 

A preliminary examination of these score;? and ratings from both the case 
studies and the telephone interviews revealed that there were no systematic varia- 
tions among routinization outcomes when the six different types of innovations — 
police computer, MICU, CAI, CCTV, Jet-Axe, and breath testing — were compared 
with each other. This is an important observation, because a potential conceptual 
limitation of the passages and cycles framework was the degree to which certain 
passages or cycles might have been irrelevant for some types of innovations. If 
certain passages or cycles were irrelevant to the use of Jet-Axe, for instance, the 
Jet-Axe scores would have been artificially lower than those of the other innova- 
tions. An item analysis for each of the ten passages or cycles, however, showed no 
such irrelevancies, with one exception — rules of organizational governance may 
not be expected to change as a result of the use of the Jet-Axe, and indeed, this 
passage was not achieved by the two Jet-Axe case studies. However, even if the 
routinization scores for these two case studies were to be adjusted for this irrele- 
vant passage (see Table 12), the overall rating of the innovations would not be 
different.^ 

Another potential example of this problem might be (incorrectly) inferred from 
the case study data (Table 12) where, for instance, there was a tendency for the 
police computer cases to be among the highly routinized and the CCTV cases to be 
among. the marginally routinized innovations. Such a result could have reflected 

^ It should be remembered (from footnote 1 of this chapter), that the j^overnance passaf^e was one 
of throe omitted from the routinization scores for the telephone interviews for all types of innovations, 
due to measurement difficulties. Thus, the Jet-A ^ " cases were no different from the other innovations 
in the. Hnal routinization score, 
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some inherent bias in applying the passages and cycles framework to these two 
types of innovations, independent of the actual degree of routinization that had 
occurred in each case. Howevei-, this pattern tended to be reversed in the telephone 
interview data (Table 13), so that there is little support for the original inference. 
Moreover, the overall association between the type of innovation and degree of 
routinization in the telephone interviews was weak and not statistically si'gnificant. 
It therefore seems that the passages and cycles framework did not create any 
artificial (and undesirable) discrimination among diifferent types of innovations. 
Nevertheless, a distinction should be made between the conceptual biases (which, 
it is argued, are few) and the measurement problems (which, as indicated by the 
difficulties in defining some of the passages and cycles in th^ telephone interviews, 
ncjd to be overcome in a more effective manner in future studies). 

Where the types of innovations did make a difference was in explaining how 
routinization occurred. Thus, although there was no distinctive variation in routini- 
zation outcomes according to the six types of innovation, the degree of routinization 
appeared to have been achieved for each type for slightly different reasons. These 
differences were suggested in the previous three chapters. However, the major 
generalizations seem to be related to the three groups of innovations described in 
Chapter II: 

• Task-specific innovations. 

• Task-diverse (service-only) innovations. 

■• Task-diverse (service and administrative) innovations. 

(It should be recalled that the Jet-Axe and breath testing innovations were intended 
to represent the firstjgroup; the MICU and CCTV innovations, the second; and the 
CAI and police computer innovations, tjae third.) 

Task-Specific Innovations 

What is important about the three groups is that different factors were predict- 
ed to be important for each group. Thus, the three groups were not by themselves 
predicted to be differerxtiallyassociated with routinization. Rather, within each 
group^_a_fult-ra:nge of routinization scores and ratings was possible. The main 
predictions were that different organizational conditions would be important in 
accounting for the degree of routinization within each group. For the task-specific 
innovations, the general conditions were hypothesized in Chapter II to include: 
widespread practitioner acceptance, visible service payoflTs, and minimal retraining 
needed for practitioners. The findings are consistent with these initial hypotheses. 

Widespread Practitioner Acceptance, First, a major limitation of task-spe- 
cific innovations was that they could not (by definition) be used for a variety of 
applicationb to promote widespread practitioner acceptance. In fact, the Jet-Axe 
and breath testing innovations were each used to perform only a single major 
task — blasting through an especially difficult wall or barrier in one case, and testing 
DWI arrescees^n the other. Because of this limitation, it was important that, for 
routinization to proceed, :.uch tasks were performed as frequently as possible in an 
agency's daily work activities. Thus, the innovation's inherent limitations in per- 
forming a diverse array of applications was compensated by a repetitive number of 
occasions upon which the single relevant application was performed. Many of the 
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limitations of the Jet-Axe appeared to stem from the fact that the innovation could 
not be used for a diverse set of applications, but the single application for which 
it is relevant also did not occur very frequently in firefighting activities. Under such 
conditions, it was difficult to establish widespread practitioner acceptance simply 
because few practitioners had opportunities to use the innovation. Breath testing 
innovations, in contrast, were also limited to a single application, but DWI arrests 
occurred frequently in a police department's everyday activities. 

Visible Service Payoffs. Second, the experiences with the tw^ task-specific 
innovations showed that the important characteristic of sen/ice payoffs was that 
they be "visible" from the practitioner's viewpoint. The payoffs did not have to be 
reflected in the measures commonly used by evaluation researchers. Ppr instance, 
cost-savings may be a significant payoff identified by an external evaluator, but 
such savings are not necessarily the relevant measures for practitioners. (Among 
other things, cost-savings by a public agency may not be visible to the individual 
practitioner.) What was more important was' that, in the eyes of practitioners, the 
innovation produced a concrete improvement in performing a specific task — 
whether by improving performance or by reducing the time, physical effort, incon- 
venience, or even distastefulness involved in performing the task. Thus, the adop- 
tion and implementation of a task-specific innovation is actually the collective 
result of individual decisions made by individual practitioners; each practitioner 
may even be regarded as a separate adopter, whose actions can undermine or 
facilitate an agency's initial decision to adopt an innovation. 

Retraining for Practitioners. The case study results did not strongly support 
the hypothesis that for task-specific innovations, routinization would more likely 
occur if the needs for practitioner training were minimal. The breath testing inno- 
vation, for instance, involved considerable training, certification, retraining, and 
recertification requirements; furthermore, individual practitioners also became se- 
nior operators — i.e., persons ceiiified to teach others to become breath testing 
operators. A task«specific innovation could, in short, involve complex and extended 
retraining. Practitioners enthusiastically undertook such retraining where the per- 
ceived payoffs were sufficient and where ample time and opportunity were set aside 
for the retraining experience. 

Taslt-Diverse Innovations 

. The two remaining groups of innovations were clustered together becauee of 
Hhe finding that competition for an innovation's resources by different applications 
did not appear to play an important role in the routinization process. It had been 
hypothesized that, for task-diverse (service and administrative) innovations, strong 
competition between the service and administrative applications would reduce the 
tendency toward rouiinization. This group of innovations was therefore to be distin- 
guished from task-diverse (service-only) innovations. However, the case study evi- 
dence indicated that competition could also occur among the service applications, 
even where no administrative applications existed. Such competition did not differ 
from that between service and administrative applications. Similarly, analysis of 
the telephone interviews also indicated no differences on this point. For this reason, 
the two groups of task-diverse innovations did not appear to be as different as 
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originally postulated, and they are treated as a single group in all subsequent 
discussions.^ 

For the task-diverse innovations, the general conditions that appear to influ- 
ence the routinization process were hypothesized in Chapter II to include: support 
from agency administrators, a large number of service applications, support from 
a core group of practitioners, an active innovator to promote applications, and 
ample opportunities for practitioner training. In general, these conditions overlap 
with the ten hypotheses suggested as important for all types of innovations, and 
these conditions are therefore covered in the next subsection. However, several 
conclusions that appear to be specific to task-diverse innovations can be made at 
this point.' 

Role of the Coordinator. First, although all types of innovations may benefit 
from a strong and capable coordinator, the role was more important for task- 
diverse than for task-specific innovations. This is because the former by definition 
involved a variety of potential applications and hence a variety of organizational 
actors and procedures that needed to be coordinated. Thus, whereas the need to 
coordinate a task-specific innovation such as the Jet-Axe could be accommodated 
within the everyday duties of the chief of a fire department, and breath testing 
innovations could be coordinated by an officer such as the commander of the traffic 
division (who also had many other duties), task-diyerse innovations such as CCTV 
or CAI all required a senior official whose full-time duties were the coordination of 
the particular innovation. The coordinator did not have to be the same person as 
the innovator, who had initially garnered the support needed to adopt and imple- 
ment the innovation; the coordinator, however, was likely to fill a new role within 
the organization." This meant that the successful passage related to new personnel 
classifications was more important for task-diverse rather than task-specific inno- 
vations. 

Practitioner Support. Second, because the task-diverse innovations involved 
a number of applications, and because a diflferent gi'oup of practitioners was likely 
to be connected with each application, the task-diverse innovation could ultimately 
derive support from a variety of practitioner groups. Such support occurred if the 
practitioners were pleased by their experiences with the innovation, and if new job 
assignments and professional development opportunities were increased. (Note 
that these payoflTs were still not those generally used by external evaluators.) Thus, 
the task-diverse innovations had a potentially diflferent base of support from that 
of task-specific innovations. For instance, CAI systems derived support from math- 
ematics teachers, science teachers, or other school staflT, depending upon which 
applications were attempted in any given school district. What was important was 
the intensity of support from the relevant subgroup rather than, as in the case of 
task-specific innovation, widespread support throughout the agency. 

Increase in Applications. Third, task-diverse innovations had a greater pos- 
sibility for diversification and growth than task-specific innovations. This meant 
that purchases of new generations of equipment had to be planned carefully to 
anticipate increased needs. At the same time, premature purchases had to be 

* This finding may still need further testing. It may be that the distinction becomes important when 
more than one agency or jurisdiction is iiivolved with the innovation. However, because such cross- 
agency or cross-jurisdictional arrangements were deliberately excluded from the present study, the 
distinction between the two groups of task-diverse innovations may not have been given a fair chance 
to emerge. 
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avoided, and new genejations of equipment could not be added so fast that agency 
personnel had little chance to get accustomed to the new equipment. In general, the 
addition of new applications had to be continually balanced against the acquisition 
of new equipment, and this activity required a continued attention and skill that 
was not needed for task-specific innovations. 

Summary 

The results showed t?^at no simple relationships existed between the six types 
of innovation and the degree of routinization. The type of innovation did make a 
difference, however, ii)^explaining how routinization took place, and here the key 
distinction was between task-specific and task-diverse innovations. The task-spe- 
cific innovations w^re much more heavily dependent upon a high frequency of use, 
visible payoffs to' individual practitioners (which were not necessarily the same 
types of payofFs^-identified by managers or evaluation research teams), and some- 
what independent adoption decisions by individual practitioners. The task-diverse 
innovations, in contrast, relied more heavily on the role of a full-time coordinator, 
needed to draw intensive practitioner support bur from smaller groups of practi- 
tioners, and needed to be carefully managed in relation to the acquisition of new 
equipment. The research implications of these two different experiences with task- 
specific and task-diverse innovations will be described in Chapter VIII. 

C. FACTORS ASSOCIATED WITH ROUTINIZATION 

The earlier description of the passages and cycles framework included ten 
factors that were hypothesized to facilitate routinization (see Chapter III). Briefly, 
the ten factors were that an innovation covered or had: 

1. Core application in an agency's activities. 

2. Minimal competition for resources among different applications. 

3. Service payoffs. 

4. Prior needy either from crisis conditions or chronic service deficiencies. 

5. Client support (support from residents who directly benefited from the 
innovation's output). 

6. Community support (support from residents in the community as a whole). 

7. Top administrative support within the agency. 

8. Practitioner support within the agency. 

9. Active innovator support 

10. No adversary group that specifically opposed the innovation. 

All ten of these factors were examined as part of each of the 19 case studies. In 
addition, questions concerning most of the ten were included in the* telephone 
interviews. Throughout, the analysis consisted of simple associations between each 
factor and the degree of routinization. Because of the crude measures used (most 
were nominal or ordinal scales), no attempt was made to conduct any multivariate 
analysis (which generally requires ordinal and integral scales). The findings should 

. f 

* For an example of the multiyariate regression or correlational techniques that can be applied to 
organizational studies when the appropriate measures have been developed, see Yin. Heald. and Vopel 
(1977). 
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therefore be considered as forming the basis for further testing when better mea- 
sures have b^en developed. 

Case Study Results 

Review of Individual Hypotheses. The results may first be discussed for the 
case studies.-To facilitate the discussion, Table 15 summarizes the presence or 
absence of each factor for the 19 case studies. For two of the factors (minimal 
competition and actiie innovator), there was not much variation among the case 
studies, with most having.both conditions present (16 out of 19 case studies for the 
former, and 17 out of 19 for the latter). Thus, nothing conclusive can be drawn about 
these two factors in distinguishing among the three degrees of routinization, but 
it may be that both factors must be present in all cases to facilitate any type of 
routinization. 

Three other factors had sufficient variation but no apparent relationship to the 
degree of routinization. These included the presence of service payoffs and client 
supporty and the absence of an adversary group. Of these factors, it should be 
pointed out that in only one case study (Cincinnati, breath testing) was there a 
formal evaluation effort to define the service payoff. In all the other cases that had 
a payoff, the presence of the factor was based on informal reports to the case study 
y team of the perceived savings or gains that had been made. 

Of the remaining factors, two had a weak relationship to the degree of routini- 
zation {prior need and community support). The prior need factor could have been 
based on either a crisis or emergency situation (e.g., Birmingham's fatalities that 
led to increased demand for an MICU system) or a chronic and gradually eroding 
situation (e.g., the rising crime rate in Indianapolis that increased the need for a 
computer-based reporting system, or the slowly rising rate of traffic accidents in 
Akron that led to inci^eased concern with drunken driving). However defined, the 
prior need factor was, orily important because it was notably absent among the 
marginally routinized case3;4t^as not a frequently present factor in the highly 
routinized cases. The community support factor appeared only weakly related to 
routinization because of the small number of case studies for which this factor was 
relevant. Residents in general, it si ild be recalled, were not found to be aware of 
such innovations as police computers, CAI, or even breath testing. Given a low level 
of awareness of an innovation, little support from a community can be expected. 

Finally, three factors appeared to have a substantial relationship to the degree 
of routi;iization. These were the use of the innovation for a core application, the 
presence of top administrative support, and the presence of practitioner support. 
For the core application factor, the case studies are almost arrayed precisely, with 
the exception of the Boston (police computer) and Memphis (breath testing) cases. 
In Boston, the computer system was not regarded as having involved core appli- 
cations because most of the computer applications did not affect the everyday 
operation of the agency; in Memphis, a core application had evolved, but the 
. situation was only marginally routinized, perhaps because the breath testing o'per- 
ation was not formally a part of either the police department or the sheriffs 
department but was shared by the two. - 

For the administrative support factor, the case study results were also in the 
predicted direction, but with three exceptions: Nashville (police computer), Dallas 
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San Diego (9) 
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tioners 
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''the routinizatlon score for each site is shown in parentheses. 
^"Perceived" payoffs, not the result of any evaluation (see text). 
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(MICU), and Rochester (CCTV). In both Nashville and Dallas, agency officials were 
not enthusiastic about the innovation at first. However, there was considerable 
support for the innovation by officials in the executive or legislative branches 
outside the agency, and, officials within the agency eventually accommodated it. In 
the Rochester case, the CCTV system received extremely strong support, although 
the system only became marginally routinized. 

For the practitioner support factor, there were also three case studies that were 
exceptions to the predicted relationship: Miami and Boston (police computer), and 
Memphis (breath testing). In Miami and Boston, neither site developed extensive 
on-line use of the computer system at the time of the case study, hence few practi- 
tioners had opportunities to use the system. However, in both cases there were ,. 
reasons to believe that this situation would change, because both sites were install- 
ing newer computer systems. The Memphis exception reflected the same condition 
previously described — the innovation appeared to have had many factors facilitat- 
ing routinization but such an outcome was perhaps delayed by the hybrid organiza- 
tional status of the breath testing unit. 

Summary Interpretation. The relationships of these individual factors to the 
routinization outcomes supported the conclusion that, for routinization to occur, 
every innovation needed some person(s) in the agency to serve as an active innova- 
tor. The importance of the innovator was reflected by the fact that the majority of 
the case studies (17 out of JB) had a person(s) who brought information about the 
innovation into an agency, developed internal support, and helped to promote the 
conditions necessary for the agency^s initial use of the innovation. The innovator 
was not necessarily the adopter (who made the decision — if it was a singular 
decision — to try the innovation within the agency) or the coordinator (who ulti- 
mately guided the actual use qf the innovation), or a single individual (several 
people often shared the role). The innovator or innovative team was nevertheless 
the initial point of entry into an agency for initiating a new practice. 

Given an active innovator, an innovation was more likely to become routinized 
if it involved a core/ application and had the support of other persons within tl^e 
agency — i.e^ the top administrators and some practitioner group, Some extfifire] 
conditions, such as the prior need for the innovation or conin:anity support for it, 
only weakly affected routinization; other extern?! conditions, sucli as client sup- 
port, did not appear to affect routinization. The general pattern of results therefore 
supported the overall interpretation that, as long as an innovation covered r; core 
application, the main factors facilitating^or retarding ?vutinization were internal 
and not external to the agency. Innovations appeared not to become routinized 
without acceptance by practitioners and support from top administrators.® 

The potential importance of the core application attribute should not be over- 
looked. An innovation covered^ core application if it displaced some existing 
function (e.g.. substitution of computer for manual operations) or if it was a new 
function that publjcly redefined the basic mission of an agency (e.g., expansion to 
firefighting services supplemented by emergency rescue). If a policymaker is inter- 
ested in encouraging innovation, the first task should thus be to focus on those 
innovations that involve core applications.. Many innovations, such as CCTV, may 

It should be noted that the study has only been concerned with routinization. Thus, no inferences 
.should be made regarding the factors facilitating adoption. There may have been any number of such 
factors, but these were not examined as part of the present study. 
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only potentially invo\ve core applications and must therefore be explicitly designed 
at any given site to cover such applications. This might be done by integrating the 
use of CCTV with^ the mandated curriculum — e.g., the regular English classes that 
cover reading^' spelling; grammar. If explicit attempts are not made, the innova- 
tion may only involve.elective courses — or worse yet, no formal courses at all — and 
is less likely to become routinized. 

Telephone Interview Results 

The telephone interviews also included questions covering six^ of tliese ten 
factors. This allowed a further checking of the preceding findings but through the 
use of the 90 telephone sites rather than the 19 case studies. 

The analysis involved the coding of the six factors as present or absent for the 
innovation at each site, based on the relevant questions in the telephone interview. 
The results were then arrayed in a 2 X 3 matrix for each factor (presence or absence 
of the factor versus the thiee degrees of routinization as previously defined in Table 
13). The arrays or contingency tables were subjected to associational analysis, with 
gamma scores (which can range from —1.00 to I.OO) used to measure the strength 
of the relationship between the factor and routinization.® These gamma scores are 
shown in Table 16. 

The pattern of scores indicated general agreement with the case study findings. 
Basically, those findings had shown that three factors — the use of the innovation 
as a core application, top administrative support, and practitioner support — were 
most closely associated with increased routinization. The telephone interview re- 
sults in Table 16 wei e similar to the case study findings because two of these same 
factors had the strongest relationship to routinization (even though one of the 
statistical differences was only significant at the p < 0.10 level), while the third 
factor was one of those that had no applicable data. In short, the data from the 90 
sites also showed that the core application and practitioner support factors were 
related — albeit weakly — to increased routinization, and that none of the other fac- 
tors appeared to have made much of a difference.® 

D. ROUTINIZATION AND EXTERNAL SUPPORT 

The main conclusion from the case studies and the telephone interviews has 
been that routinization was largely affected by internal rather than external fac- 
tors. This general theme was reinforced by an examination of two other external 
factors that pol' ^ymakers have typically hoped would facilitate the use of innova- 
tions: external Lnancial and technical assistance. 

Amongthe case studies, external financial assistance was defined in three ways. 

' The other four factors could not be covered due to the problems of defining the factors adequately 
in £^ telephone interview. 

" A gamma score can vary from 1.00 (perfect positive association) to - 1.00 (perfect negative associa- 
tion), and thus has the same interpretation as a correlation coefficient (r). The gamma statistic, however, 
is used whenever data involve ordinal and nominal scales, as in the present study. 

• As previously noted, no multivariate analysis was attempted because of the weakness of the 
measures. However, simple associational analysis (independent variable x independent variable) was 
conducted and showed that this basic result — the importance of the core application and practitioner 
support factors — appeared not to be an artifact of strong collinearity between the two factors (in which 
case one Height argue that only one factor was really important). 
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Table 16 



Relationship Between Teh. Factors and Degree of Routinization 
(Telephone Interviews) 



\ssoclatlon between Factor 
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Freedom 




Core Application 


.s, \ 
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5.30^ 


Minimal Competition 


-.37 


X 2 


4.21 


Service Payoffs 


-.15 


\ ^ 


2.85 


Prior Need 


n.a. 






Cllient Support 


n.a. 






Community Support 


.11 


\o 


8.97 


Administrative Support 


n.a. 


V 




Practitioner Support 


.58 


7T16" 


Active Innovator 


n.a. 




No Adversary Group 


.20 


2 V 


1.66 



The gamma score indicates the strength and direction of the 
relationship between two variables, with the possible scores ranging 
from 1.00 (perfect positive association) to -1.00 (perfect negative 
association). The is used to give the reader some idea of the 
level of statistical significance of the gamma score, even though 
the collection of telephone interviews was not a random sample. The 

levels should therefore only be used as a guideline for inter- 
preting the data. 

< 0.10 

^p < 0.05 

n.a. = no available data (see text for explanation) 



The first covered the ui?e of federal or state (but not local) funds, where such funds 
were the main support in initiating the innovation; the second, funds for discrete 
projects preceding adoption; and the third, funds for discrete projects after adop- 
tion. The distribution of the case studies according to these three definitions was 
shown in Chapter IV (see Table 7), and these same data are repeated in Table 17 
but with the case studies now arrayed according to their degree of routinization. 
The data show that there was little relationship between the use of external funds 
(for whichever of the three definitions) and the degree of routinization. A similar 
analysis was conducted for technical assistance, with no relationship found be- 
tween the presence of such assistance and routinization. This is not to say that 
either funding or technical assistance was unimportant in individual cases — ^just 
that it made no. diflference in the pattern of scores for the entire group of cases. 

Among the telephone interviews, there were also questions covering external 
financial support and external technical assistance. The gamma scores indicating 
the association between these factors and the routinization outcomes are shown in 
Table 18. The results show that there was no statistically significant relationship 
between either of these external factors and routinization. (The use of external 
funds was defined in terms of the presence of funds at any time in the innovation's 
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Table 17 



Relationship Between Presence of External Funds and Routinization Outcomes" 
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The presence of these funds is Indicated by a plus (+) symbol in the 

table. 

^The routinization score for each sire is shown in parentheses. 



life history; technical assistance was defined in two ways — initial and continuing 
technical assistance.) 

The findings from both the case studies and the telephone interviews indicated 
that external assistance — whether in the form of financial or technical assistance — 
was unrelated to the degree of routinization. This finding was congruent with the 
conclusions regardirig the importance of internal factors from the previous discus- 
sion covering the ten hypotheses. 

One possible explanation for why the external factors may not be a significant 
correlate of routinizatior comes from the case studies. In the case studies, it was 
observed that some external assistance resulted from requests, proposals, or other 
initiatives taken by local officials; on some occasions, as in the Birmingham (MICU) 
case, the officials even actively and continually sought such support, although an 
initial grant request had bee'n turned down. Other external assistance (financial and 
technical), however, resulted from initiatives made by a person outside the agency. 
Such an outsider could have been a federal official, a state or county official, or a 
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Table 18 

Relationship Between External Factors and Degree of Routinization 
(Telephone Inter-views) 





Association between Factor 
and Routinization Rating 


Factor 


GaniDia 
_ a 
Score 


Degrees of 
Freedom 


(x ) 


Presence of External 
Funds at Any Time in 
the Innovation's 
Life History 


-.05 


2 


1.67 


Presence of External 
Technical Assistance 
to Tnitate the 
Innovation Only 


-.22 


2 


1.20 


Presence of External 
Technical Assistance 
on a Continuing Basis 


-.05 


2 


0.07 



See Table 16 for definition. None of the x scores is statis- 
tically -.s ignificant . 



member of a private vendor (e.g., computer firm). Whether external assistance 
followed from local or external initiatives might have had strongly contrasting 
effects on routinization. Yet, it was very difficult to establish the actual facts regard- 
ing who had initiated what. The data collection measures merely noted the pres- 
ence or absence of external assistance but did not distinguish among the initiating 
agents, which may therefore account for the failure to find any relationship. 

K ROUTINIZATION: WHAT Ff ALL MEANS 

The Meaning and Incidence of Routinization 

Organizational change ultimately involves the process by which new practices 
become standard business in a local agency. Whether the process is called routiniza- 
tion, institutionalization, incorporation, or some other term, it is central to all 
organizations, not just local agencies. Moreover, any attempt to deal seriously with 
organizational change must be concerned with this long-term perspective. In the 
past, too much attention has been paid to the initial phases (adoption and im- 
plementation) in the change process, often to the detriment of an organization, 
which may have suffered many short-term disruptions but gained no long-term 
benefits. It has also been argued that the routinization of new practices has become 
a particular concern of local agencies because of the changing urban conditions in 
this country. Many traditional agency practices in education, public safety, and 
other neighborhood services have been made obsolete, and both local and federal 
officiars have pressed for change. But in dealing with local agencies and their 
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political and social environment, it is doubly important to be concerned with long- 
and not just short-term effects^ - 

The main conti^ibution of this study has been to describe, in operational terms, 
the routinization process. Because this has not been done before, the study has 
necessarily relied more on observations from a set of 19 case studies, but cor- 
roborating evidence has also been presented from a set of 90 telephone interviews 
with local officials. The case study observations allowed for a more flexible probing 
of local conditions, even though each case study followed the same basic outline, 
which was necessary for later aggregation. The operational terms in which routini- 
zation has been described are based on ten passages and cycles — the key events in 
the life history of a specific^ innovative practice. 

The point at which a practice becomes "routinized** cannot be defined in any 
absolute sense. In fact, any organizational practice, no matter how longstanding, 
is always susceptible to replacement by some innovative procedure. This is both the 
dynamic and frustrating nature of organizational life. Rather than search for an 
absolute definition, this study's approach has been to distinguish among three 
relative degrees of routinization— innovations that have become highly, moderate- 
ly, and only marginally routinized. The innovations that were defined as highly 
routinized were those that developed local budgetary support, formed appropriate 
personnel classifications and organizational identities to sustain the innovation, 
established supply and maintenance procedures, and coped with the inevitable 
process of equipment replacement and upgrading as innovative practices expand- 
ed. Such innovations also accomplished other passages and cycles not generally 
achieved by the moderately or marginally routinized innovations. For instance, 
regular training programs to teach practitioners to use the innovation were estab- 
lished; personnel who supported the innovation were promoted into the higher 
ranks of the organization; rules of organizational governance were frequently 
changed to accord the innovation an integral role in the agency's mission; and there 
was even turnover among the key personnel operating the innovation, indicating 
that the new practice had not been dependent on a specific set of individuals. These 
were the conditions — i.e., passages and cycles — that characterized routinization. 

In addition to the creation of the passages and cycles framework, another key 
to the study has been the identification of a specific set of innovations, and the 
tracing of the life histories of these innovations in individual agencies. The life 
histories have been divided into three periods of time: the Improvisation Stage 
(during which the innovation becomes operational and new practices are actually 
established in the local agency), the Expansion Stage (during which the first set of 
key -passages and cycles occur), and the Disappearance Stage (during which the 
innovative practice remains but becomes so much a part of normal practice that 
it is noionger regarded as an innovation). The life histories in our sample of case 
studieo often extended over a period of 10 to 15 years to cover all three stages. For 
this reason, a deliberate choit^e made in the study design was to identify and select 
a sample of "old" innovations, and then to trace life histories in a post hoc or 
historical manner. Although organizational memories may be difficult to tap, this 
procedure avoided the even greater uncertainties that follow from tracing "new'* 
innovations forward in time. 

On balance, it was found that a large percentage of the innovations had attained 
the status of being "highly routinized Eight out of 19 case studies (42.1 percent) 
and 31 out of 90 telephone sites (,34.4 percent) fell into this category; conversely, 21.1 
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percent of the case studies and only 20.0 percent of the telephone sites fell into the 
jopposite category of "marginal'' routinization. These results, are notable in two 
respects. First, they indicate that many innovations in these two samples — one a 
stratified sample (the case studies) deliberately chosen to create variation in routin- 
ization outcomes, and the other a random sample (the telephore interviews) — have 
lasted and become a virtual part of standard practice. Such encouraging results 
mean that local agencies can innovate and 'may not be the bastions of "resistance 
to change'' that they have beer typically construed to be. 

Second, the percentage of highly routinized innovations is much higher than 
that found in a recent study of federal innovations in education (Berman and 
McLaughHn, 1977 and 1978). That study found that none of the innovations had 
lasted longer than the period of initial federal funding, thereby leaving a much 
more pessimistic view of innovation. The apparent discrepancy in findings may 
have two rather simple explanations. First, the present study has focused on tech- 
nological innovations, whose hardware components were easier to trace than the 
organizational innovations that marked the Berman and Mclaughlin study. The 
choice of technological innovations, as described in Chapter II, was deliberately 
made to facilitate the life history approach.^° Second, this study has also sa'mpled 
from innovations that had not necessarily been initially supported by federal funds. 
In fact, about half of the innovations in the case studies were locally initiated and 
supported. From the local perspective, then, many innovations can be and have 
been adopted, implemented, and routinized. These simply may not be the innova- 
tions included on the agendas of federal agencies. 

The Conditions that Lead to RoutinL£ation 

The major conditions that lead an innovation to become routinized all appear 
to be internal to the specific local agency. This is not necessarily an unexpected 
outcome, but it does suggest that external initiatives (as in a federally initiated 
agenda) are either limited or will have to be designed with a greater degree of 
sophistication. ir 

The specific internal conditions involve the role of an innovator (or innovator- 
team), who must develop agency support for the innovation and establish the 
appropriate skills and resources for initially operating it. Among the other impor- 
tant initial conditions, some group of agency practitioners must be trained to use 
the innovation and to begin using it as frequently as possible, preferably in relation 
to regular agency, practices rather than rs a special project. 

Routinization is now likely to proceed further if the innovation becomes part 
of a core agency practice* One way of defining a core practice is if the innovation 
ilisplaces an old practice. Under this definition, the new practice can be l outinized 
more effectively if the capability for carrying out the old practice is systematically 
removed after the new practice has been installed. This dual tactic is often forgotten 
by those supporting an innovation, who rightly focus on installing new practices but 
who negligently fail to attend to the policies needed to terminate the old practices. 
Another way a core practice is established is when the innovation expands the 
agency's original array of services. Under this definition, the new practice can be 

*® Unfortunately, the Berman and McLaughlin study included few technological innovations, so 
there was almost no overlap in the samples of that study and this one. 
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routinized more effectively if the expanded array is formally recognized in a le- 
vised version of the agency's mandate. Thus, those supporting the innovation must 
work for changes in an agency's rules of governance, as reflected in a city ordi- 
nance, a bond issue's definition of the standard practices that may be financed, or 
even a-perceptual shift reflected in a new agency name or defense in municipal 
budgetary reviews. 

Throughout its early life history, an innovation must continually gain increased 
support from agency practitioners. This support will result in part if the innovation 
covers a core practice. However, the innovation must also operate effectively. Here 
it may be important to distinguish between task-specific and task-diverse innova- 
tions. For the former, an effective operation must usually be proven in terms of the 
individual practitioner's own_use of the innovation. Furthermore, some of the 
criteria by which the practitioner judges an innovation — e.g., convenience, reduced 
physical effort, additional sense of safety on the job, or elimination of distasteful 
tasks — are different from those typically held by external evaluators. Thus, for 
task-specific innovations, external evaluators will not always predict correctly 
whether there are service payoffs. For task-diverse innovations, the role of the 
coordinator becomes critical; one of the major objectives of the coordinator is to 
identify specific applications and practitioner groups to which the innovation can 
be directed. Practitioner support may thus come from any number of subgroups in 
an agency but is still not likely to be based on the programmatic criteria — e.g., 
response time, lives saved, changes in student achievement — typically used by 
external evaluators. (The findings showed that these types of service payoffs and 
any external evaluations played a negligible role in routinization.) One possibility 
is that the task-diverse innovations draw practitioner support to the extent that the 
innovation provides an expanded employment base — i.e., more jobs or job assign- 
ments. Naturally, the new work must be compatible with the practitioner's profes- 
sional status and aspirations. The main point is that there may be bureaucratic 
rather than service efficiency incentives at work, and little is known about the 
bureaucratic incentive system. 

Finally, an important internal 'condition is the specific support of top agency 
administrators. These administrators are usually an iessential part of the key deci- 
sions about an innovation — e.g., to adopt and undertake it, to make staff available 
on some ad h(K>atrangement (e.g., overtime or special hours), or to make budgetary 
funds availableg^h year. Without administrative support, most innovations will 
fail U- become routinized (the main exceptions are the task-specific innovations that 
may initiallylSSadopted by individual practitioners at no cost to an agency). The 
administrators appear also to respond to bureaucratic incentives. If an innovation 
permits an expanded agency budget, for instance, the administrator may have a 
strong incentive for routinizing the innovation. However, again little is known 
about the bureaucratic incentive system of top administrators, especially given the 
confluence of actors — e.g., union representatives, staff from the municipal execu- 
tive's office, and local legislators who are involved in determining agency policies. 

In contrast to these internal conditions, external financial and technical assis- 
tance were consistently found to be unrelated to the degree of routinization. This 
does j^ot mean, however, that local agencies can or will innovate as easily without 
such external assistance. More likely, the lack of relationship was due to the inabili- 
ty to distinguish between two very different conditions — where local officials active- 
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ly pursue external assistance and where such assistance is the result of Initiative? 
by a federal granting agency or other external agent. External assistance may in 
fact be important to routinization if such assistam ? matches local needs and agen- 
das. Futjher research is needed, however, to identify the initiating o^cial and the 
extent of match between external and local agendas. 

Overall, Chese findings and observations mav ie^d co an improved basi? for 
dealing with routinization in the future, in particular, there ma\- be some ways in 
which federal policymakers can avoid the extreme positions of a^earing to jn":70se 
federal agendas on local agencies, or merely distributing fun^ oira formula and 
/evenue-sharing basis. The first extreme can lead to undesired clashes and a failui e 
to deal with local needs in the long run. IKwever, the second extreme ruii lead to 
a failure to innovate at even whsi^ innervation appears needed. Further re- 
search on the design of more eflTective strategies is the subject of the final chapter. 
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Chapter VIII 
DIRECTIONS FOR FUTURE POLICY RESEARCH 



The discovery of how new practices become routinized by local service agencies 
can potentially lead to more elfective public policies — whether to facilitate or inhib- 
it routinization. To the extent thajt the present study has broken new ground, 
however, the main findings still require corroboration by further research. New 
studies should especially focur, on the passages and C3'c/es framework with regard 
to other innovations and life histories; this and other specific suggestions for future 
research are the topic of this chapter. 

The main purpose of further research would ultimately be to provide advice to 
improve public policy. Thus, the general direction of future research should be to 
sharpen the key conclusions and to apply them to specific policymaking needs. The 
followihg discussion covers the dual nature of the policy audience, further research 
on routinization strategies, and further research to facilitate the role of federal 
mis.sion agencies. 

A. DUAL NATURE OF THE POLICY AUDIENCE 

Public policy regarding local services has traditionally been a strictly local 
matter— i.e., determined by the political and administrative priorities within each 
local jurisdiction. Any policy lessons on routinization would thus ordinarily be 
directed to municipal executives and legislators, local agency heads, and staff per- 
sons who serve as coordinators for specific innovations. Because local services are 
still controlled by such decisionmakers, this is the main audience for whom new 
policy research must continue to be designed. 

A second policy audience, however, has become more important with the in- 
creased participation of federal (and to a lesser extent, state) agencies in local 
service delivery. In some fields, such as highway construction, this type of partici pa- 
tion has existed for some time. In other fields, such as education, law enforcement, 
and fire-suppression, federal participation has been relatively new and has followed 
the enactment of major legislative initiatives— e.g., federal aid to education (1965), 
federal law enforcement assistance (1968), and recently enacted legislation on fire 
salety administration (the National Fire Prevention and Control Administration in 
the Department of Cf imerce). As a result, there are now any number of federal 
decisionmakers who are also concerned with improving the delivery of local ser- 
vices. Moreover, local service practices can now be substantially affected— though 
not always in predictable ways— by the actions of these federal officials. Future 
policy research should therefore also attempt -7; serve this second group of decision- 
makers, who may include federal mission agency hekjds and their staffs. 

These two pciiny audiences operate from two different perspectives.^ For this 
reason, tvyo somewhat different research agendas need to be developed. In general, 
further elaboration of specific routinization strategies is likely to he^directly rele- 

' A brief description of these difTerences is found in .McLaughlin and Bernian {1975). 
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vant to a local service agency and local decisionmaking needs to be only indirectly 
relevant to federal decisionmakers. The latter group will need to modify its own 
bureaucratic routinization processes through the use of federal policies in order to 
implement changes at the local level. Thus, the needs of this second policy audience 
also require further research on the efficacy of various federal" policies. Such re- 
search is dealt with separately after the discussion on routinization itself. 

B. FURTHER RESEARCH ON ROUTINIZATION STRATEGIES 

The findings in Chapter VII have already been summarized in terms of the 
meaning of routinization and the conditions that lead to its occurrence. These 
findings may now be integrated into a broader depiction of the innovative process, 
to identify directions for mture policy research. From the point of view of a local 
service agency, the key policy questions for adopting and routinizing an innovation 
might be framed in the following order: 

1. When should innovative practices be considered? In other words, whmt 
service problems are most likely to be successfully deak with by the 
initiation of new practices?^ 

2. How should an innovation, once adopted, be used in order to increase the 
likelihood .of routinization?- 

3. What organizational procedures must be explicitly changed in order to 
accommodate an innovation in increasing the likelihood of routinization? 

4. What is the range of situations or innovations to which any of these 
guidelines can be generalized? 

The research needs are presehted according to this sequence of questions. 

Research on the Adoption of Innovations 

Local agencies are continually confronted with a wide range of problems, some 
dealing with basiq service deficiencies (e.g., declining educational achievement 
scores) and others dealing with administrative management (e.g., a work overload 
in a clerical operation). At the same time, intermediary organizations (e.g., profes- 
sional associations or extension and change agents), federal agencies, and industrial 
groups have identified a wide array of innovations, or presumed "solutions'* to local 
problems. The local agency decisionmaker thus has a complex priority-setting prob- 
lem: How should he or she determine what types of innoviations are appropriate 
for what types of problems? 

These initial questions regarding the criteria for adopiing an innovation were 
largely ignored by the present study. This was a deliberate omission in the research 
design, because so much previous research had already focused on the adoption 
process. Such existing research has generally concluded that the adoption of an 
innovation is most appropriate when (see Rothman, 1974, pp. 417-483): 

• The adopting agency has a professional staff structure, is less formally 
organized, and is decentralized. 

• The innovation being adopted has a perceived relative advantage over 
and is less complex than other innovations or the status quo^is compatible 
with the adopting agency, and is easy to communicate. 
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• Hie use of the innovation is supported by opinion leaders and peers (prac- 
• titioners) outside the adopting agency. 

Further research on adoption is nevertheless needed. In particular, studies of 
adoption behavior have usually focused on the diffusion of specific innovations; 
what is needed instead is further study of local agencies and the situations or 
problems that give rise to the need to innovate. In short, whereas the typical 
adoption study has focused on solutions (i.e., innovations), more work is needed 
from the perspective of problems (i.e., needs). / 

Once a problem framework has been developed, one facet of the present study 
that might be explored in further studies of adoption is the distinction between 
task-specific and task-diverse innovations. When local needs have led to a task- 
specific innovation being considered for adoption (i.e., an innovation limited to a 
single service application), the more important criteria may have to do with practi- 
tioner receptivity and support. Research should focus on the importance of the 
following factc^rs, which have been suggested by the findings in the previous chap- 
ter: 

• The degree to which the innovation matches the priorities perceived by 
practitioners. 

• The informal reaction of small groups of practitioners in . the agency who 
have been given an opportunity to test the innovation. 

• Evidence that the innovation was previously well received by practi- 
tioners in other jurisdictions. 

A task-specific innovation is likely to go unused (even if agency management has 
"adopted" the innovation) if these factors tend to be negative. 

In contrast, whe^^ a task-diverse innovation is considered for adoption (i.e., an 
innovation that is potentially relevant to a variety of service applications), the more 
important criteria may have to do with the staff capabilities for coordinating the 
innovation. Thus, research should focus on the following factors: 

• The presence of a staif person who can serve as coordinator, which in- 
cludes the ability to manage as well as to assist in repairing the innova- 
tion: _ 

• . The degree to which the innovation is of sufficient organizational signifi- 

cance that a coordinator who does well can be rewarded with one or more 
promotions while still working with the innovation. 

• The presence of someone who can work with the coordinator (if not the 
coordinator himself) to identify the best array of initial service appli- 
cations for the innovation, and who is sensitive to the development of 
intense (but not necessarily widespread) practitioner support for the inno- 
vation. 

The supposition from the present study is that a task-diverse innovation is likely 
to fail if there is no capable coordinator or coordinating team, and if as a conse- 
quence there is heavy turnover in this role during the first few years in the innova- 
tion's life. Conversely, highly significant innovations can attract talented coordina- 
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tors, who may be able to grow with the innovation and to make substantial career 
advances based on success with the innovation.^ 

Research on Strategies for Routinization: I. Ways of Using 
the Innovation 

No research can address the issue of whether, and under what circumstances, 
local agencies should seek to routinize a new practice. .Thus, the present study has 
provided no information about the "appropriateness" of such a course of action; 
moreover, there are certainly many situations when the initial experiences with an 
innovation might be sufficiently negative that routinization should not be allowed 
to occur. At the same time, it is very difficult to specify for any given situation those 
innovations that shduld or should not be routinized. The diversity of local condi- 
tions and innovations precludes any general statements, and research can therefore 
offer few normative guidelines.. Instead, the assumption throughout the text has 
been' that agency decisionmakers have already .deemed routinization desirable — 
i.e., that they have already decided to make an innovation part of standard agency 
practice. Given this decision, several findings from the present study appear worth 
corroborating in further research. 

First, the findings have suggested that, at the outset, it is essential for the 
innovation to become fully operational for at least a few complete tasks, so that 
agency personnel can learn what the innovation can do. Only when an innovation 
is operational can it develop an identity that others, even if peripherally involved, 
can describe and to which existing agency practices can be related. Chapter IV 
pointed out that one way of better assuring that the innovation became operational 
was to limit its initial scope, so chat only a subset of activities was performed or 
only a small portion of the agency was^ifittTSlTy involved. This strategy has been 
referred to elsewhere as "under-innovating."^ .The limited scope, however, did 
include some completed tasks, so that the use of the innovation was associated with 
concrete outputs, even if they were not the ultimate payoffs by which the innova- 
tion was formally evaluated. 

Second, the findings have' suggested that the initial use of the innovation 
should involve as much direct contact with practitioners as possible. Here, it is 
again useful to distinguish between task-specific and task-diverse innovations. For 
the task-specific innovations, direct contact appeared to be facilitated if the innova- 
tion was related to a highly repetitive agency function. If the opportunity for. using 
the innovation only occurred infrequently, practitioners had little practice in using 
the innovation, and few people had direct contact with it or were able to learn its 
functions. For task-diverse innovations, direct contact appeared to be facilitated if 
the coordinator identified several service applications that involved an enthusiastic 
subgroup of agency practitioners. Often, these applications had emerged because 

* The extreme claim would be that some practitioners' major career advancement has often been 
based on a successful experience with a single, significant innovation. Often, such a individual can rise 
to the very top of an agency (as in the recent trend for data processing officers to advance to the heads 
of law enforcement agencies). 

See Lambright and Flynn (1977). However, an important difference is that the present study only 
regarded "under-innovation*' as an interim strategy; ultiniately, the innovation must achieve full utiliza- 
tion t passage or cycle number 10), otherwise it will always be regarded as a special situation (e.g., a 
demonstration project) and not as a standard practice. 
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some subgroup had supported the innovation's adoption in the first place. Under 
such circumstances, this subgroup was likely to be highly motivated to help make 
the innovation become operational. 

Third, 05 the innovation becomes operational, close attention should be given 
to the possible ways for expanding its use. Even a task-specific innovation presented 
some flexibility in this regard, for an agency did have some discretion in performing 
certain activities more often than in the past (e.g., more stringent enforcement of 
laws pertaining to persons who drive while intoxicated or issuance of parking 
violations). Where such flexibility existed, those supporting the innovation could 
press for the highest frequency of service use. A task-diverse innovation, of course, 
presented a wide variety of opportunities for increasing the number or frequency 
of service applications. Coordinators of the innovation sought to identify these new 
applications and to extend the innovation's functions to cover them. Each new 
application did require additional effort and resources, but these requirements 
were more than offset by the additional practitioner support that occurred. 

A critical consideration throughout these initial and expanded activities was 
-A^hether the innovation could be used as part of the agency's core practices. The 
"core," as noted in Chapter VII, covered situations in which an innovation dis- 
placed a traditional function or created a new function that was then associated 
with a redefinition of the agency's basic mission. An innovation could also cover a 
core practice by serving a well-established need that h^d previously gone un- 
fulfilled. Certain innovations lend themselves to becoming a part of core practice, 
simply by virtue of their inherent functions. However, other innovations, mainly 
of the task-diverse type, presented certain choices among applications. In such 
cases, the coordinator or other supporters of the innovations could direct the use 
of the innovation to core applicaticas. Actions were also taken to eliminate the 
superceded practice, where relevant, as eflfectively as possible. 

Finally, throughout the initial and expanded use of the innovation, explicit 
attempts should be made to identify payoffs in terms that practitioners can directly 
experience. In the case studies, these included convenience, reduced time and effort, 
job safety, service changes that may make a job more stimulating, and other 
outcomes that were not necessarily the types of payoffs significant to formal evalua- 
tions. The more that practitioners could experience these payoffs, the more they 
supported the innovation. Sometimes the payoffs to the practitioner were similar 
to and correlated positively with formal evaluative outcomes — e.g., a speedier and 
more effective response to health emergencies (an outcome which practitioners can 
directly experience and will find rewarding) was related to an increase in lives 
saved (an outcome with which formal evaluations are likely to be concerned). There 
were occasions, however, when the practitioner payoffs were unrelated to evalu- 
ation outcomes. For example, an educational innovation might make a teacher*s 
work easier or more convenient (or more fun) but produce no service benefits such 
as students' educational achievement or other educational outcomes. Under such 
circumstances, the findings suggested that the routinization process could still 
continue. 

Research on Strategies for Routinization: 11. Organizational Changes 

The use of an innovation in the various ways described above should lead to 
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its growing support among practitioners and agency leaders alike. The argument, 
in short, has been that when an innovation is used frequently, performs a core 
practice, and has payoffs meaningful to practitioners, both the practitioners and 
higher officials within an agency will try to make the innovation an integral part 
of agency operations. The routinization process was further facilitated, however, 
if certain organizational changes were also explicitly pursued. These changes were 
not important during the early period in an innovation's life history, when the main 
goal was to make the innovation operational by whatever improvisation was neces- 
sary. The organizational changes did increase in importance, though, after the 
initial improvisation period had transpired. Again, the findings suggested the need 
for further corroboration along the following lines. 

The key organizational changes were related to the resources needed by most 
innovations. Most innovations required budgetary support, maintenance and sup- 
plies, trained personnel to administer and operate the innovation, and explicit 
organizational procedures for linking the innovation to other aspects of agency 
operations. In general, the innovator or others seeking to routinize the innovation 
attempted to implement the specific organizational changes that would provide the 
innovatiojii with these resources. At the outset of an innovation's life history, ad hoc 
or temporary changes, such as a special in-service training program, sufficed. In the 
iong run, however, the changes had to be integrated with existing agency proce- 
d- n. The goal, in short, was to establish budgetary support for the innovation that 
vvi. no different from the budgetary support for the rest of the agency's operations, 
to establish training programs that were a part of the practitioners' regular train- 
ing, tc have the innovation included in procedural manuals or other rules of gover- 
nance that also covered all other agency practices, and so on. In some cases, the 
innovation not only needed to be incorporated into such procedxires but also affect- 
ed t^em — e.g., a computer innovation affected the way an agency organized its 
budgeting system. In such cases, the routinization process was more complicated, 
and innovators had to deal with a dual task— i.e., incorporating an innovation into 
a set of organiy^aiional procedures but also changing the basis for such procedures. 

A major distinction throughout all these organizational changes was that some 
changes required more lead time than other^s. {This refers simply to the procedural 
mechanics of making organizational" changes, and not necessarily to the time need- 
ed to develop political or bureaucratic support, for such changes.) The fastest 
changes often involved maintenance and supply procedures or formal reorganiza- 
tions of an agency's structure. Changes thai required more time to implement were 
the establishment of personnel classifications, the creation of major modifications 
in an agency's rules of governance (as reflected in the passage of a city ordinance 
or a new bond issue), and the eventual promotion of personnel acquainted with the 
innovation. Chapters V and VI have disting\iished between these faster and slower 
organizational changes by differentiating betw^^en the Expansion Stage in an inno- 
vation's life hi&OTy s».d the Disappearance SUige in the same history. Because of 
the^ng lead ^ime, certain organizational initiatives had to be made as early as 
possible during the iiuic^^ation's life history; to ignore the development of personnel 
reclassificv^xion actions, for instance, only delayed the eventual creation of the 
appropiiate personnel positions and classifications needed by the innovation. 

For innovations that attempted to affect educational practices, it was especially 
important that, above and beyond the development of support among practitioners, 



7,57 



135 



the organizational changes were made in collaboration with the curriculum depart- 
ment (or its equivalent) in the school district. Few changes in core educational 
practices appear to be made without such collaboration, and most innovations 
requiring teacher retraining or. the redefinition of teaching assignments must also 
be approved by the curriculum department. In addition, the curriculum depart- 
ment usually had close links with agencies in higher levels of government (i.e., state 
agencies) that regulated the governance of the school district by granting accredita- 
tion, establishing standards, or developing lists of specific textbooks for teachers to 
adopt. Although the^e observations regarding the role of the curriculum depart- 
ment may appear obvious, the findings of the present study shewed that, in many 
instances, supporters of an educational innovation were unaware of the critical role 
played by the curriculum department, and many efi<>rts were wasted because they 
were not directed at the curriculum department. 

Whatever organizational changes were pursued, those supporting the innova- 
tion had to deal with a varied group of agency personnel. Each organizational 
area — e.g., budgeting, personnel, maintenance and supply — had a slightly different 
power and staff structure, even within the same agency and had to be confronted 
separately. To this extent, the negotiation of each organizational change was best 
regarded as an independent task. The composition of the innovating team needed 
to be enhanced during the Expansion Stage to include sufficient expertise to deal 
with each task. 

In summary, these preceding organizational changes were found to be impor- 
tant elements of any rcutinization strategy. Further research, testing these notions 
with other kinds of innovations and in agency settings different from the ones in 
the present study, would be helpful in corroborating or disproving these findings. 

Research on Strategies for Routinization: III. Perceptual and 
Attitudinal Changes 

As previously noted, routinization finally occurs v/hen both organizational and 
perceptual changes have been accomplished. The organizational changes are re- 
flected in the passages and cycles and have been the main concern of the present 
study. However, further research -is needed to investigate the perceptions and 
attitudes of various groups — practitioners, administrators, and the citizenry — with 
regard to a range of service practices. 

Ii? a longitudinal research design, perceptual norms might be assessed when a 
practice was new and then compared to those norms prevalent when the practice, 
on the basis of organizational characteristics, appeared to be routinized. The pre- 
dicted outcome would be that the perceptions would change over the course of the 
innovation's life history, and that there would be a perceptual counterpart to the 
progression through the Improvisation, Expansion, and Disappearance Stages. An 
alternative design would be a cross-sectional one, in which perceptions of various 
practices would be as^^^Sfied. There, the predicted outcome would be that those 
practices that had already achieved the appropriate passages and cycles would be 
perceived as "standard practice." Whatever tlie design, the main point would be to 
assess perceptions toward practices whose organizational status had also been 
explicitly defined according to the passages and cycles framework. 
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C. RESEARCH ON THE ROLE OF FEDERAL MISSION AGENCIES 

The policy implications of this further research on routinization have been cast 
in a form that is presumed to be directly applicable to the needs of ZocaZ decision- 
makers. Thus, any corroboratory evidence from- new research will hopefully give 
direct guidance to a local agency head, staff person, or coordinator of some innova- 
tion. 

The research on routinization as described, however, does not provide explicit 
guidance for action by federal decisionmakers. For federal officials to take advan- 
tage of any new knowledge regarding the routinization process in local agencies, 
the general relationship of federal mission agencies to local service agencies must 
first be taken into account.* The revelant federal mission agencies are those federal 
departments that encourage and support local innovation. These include: 

• The Department of Housing and Urban Development (e.g., programs to 
support local government innovation in general). 

o The Department of Health, Education, and Welfare (e.g., programs to 
encourage educational and health innovations). 

• The Department of Justice (e.g., programs to assist law enforcement agen- . 
cies and support innovations in criminal justice practice). 

« The Department of Commerce (e.g., programs to support innovations in 
the fire service). 

• The Department of Transportation (e.g., programs to improve local trans- 
portation services). 

Because of their position in the intergovernmental structure, the federal mission 
agencies can only work indirectly to influence the routinization process in local 
services. 

The Role of Federal Agencies 

Any attempt to describe the policy implications for federal mission agencies 
must be introduced by a discussion of the rationale for federal intervention. This 
is because local service problems and practices are essentially the purview of local 
(and in some cases, state) governments and agencies, and the federal role in this 
context has not always been clear and has frequently been challenged. However, 
it may be claimed that federal mission agencies do in fact have a major responsibil- 
ity in supporting innovation — and hence for selectively promoting or discouraging 
routinization — in local government practice. This responsibility is based on several 
needs created by the innovative process that cannot be fulfilled by state and local 
governments acting alone, namely the need for: 

• Supporting research and development (R&D) on innovations that may be 
applicable to local needs. 

• Promoting transference and diffusion from site to site, including the crea- 
tion of networks of technology agents. 

• Conducting evaluations. 

* Increasing attention has been given to problems of implementing federal programs at the local 
level. See. for example. Mcl>aughlin and Berman (1975). Hargrove (1975). Rein and Rabinowitz (1^77), 
and Bardach (1977). 
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• Assisting local jurisdictions to deal with problems deemed national in 
significance. 

Supporting Research and Development (R&D). Successful use of innova- 
tions by local governments depends first and foremost on high-quality and respon- 
sive R&D. Federal laboratories, field agents, and technology centers, as well as 
federally sponsored university research, constitute a nationwide R&D resource. 
Although these resources may primarily serve other objectives, as in the case of 
NASA installations, the R&D expertise can oflen provide essential technical guid- 
ance for state and local efforts. 

In this regard, it should be noted that the Jet-Axe innovation was a direct 
spinoff from technology originally developed for aerospace functions. Similarly, 
there have been any number of "hardware" and "software" innovations that have 
received initial federal si^pport and have then been found to be useful by local 
service agencies. A primary function of federal mission agencies therefore contin- 
ues to be the support of specific R&D efforts that will produce innovations for local 
service agencies. 

Promoting Transference and Diffusion. Many local governments share 
similar problems and experiences. Yet, there are so many governmental units at 
the, local level that communications among these units is oft.en haphazard. One 
community may already have developed a basic approach to a problem that can 
also benefit another community, even though the second community will still have 
to modify the approach to suit its unique needs. Without a good communications 
network, the transference and diffusion of ideas arid solutions will be mininal. A 
second role of federal mission agencies is therefore to support and improve the 
transference and diffusion of ideas from one local site to another. 

Federal support for diffusion can take either of two forms. First, the federal 
government can encourage the dissemination of information on specific innovative 
ideas and technologies. An information clearinghouse or the sponsorship of confer- 
ences and workshops would be examples. Second, the federal government can 
explicitly support the development of communications networks. This can take the 
form of support for extension agents* or for professional associations, such as the 
International City Management Association and the International Association of 
Chiefs of Police. Support can also be given to emerging groups, such as the emer- 
gency medical professions, that deal with new local functions. 

Whether for disseminating information on specific technologies or for network- 
building, the rationale for federal support is based directly on federal, and not local 
concerns. This is because presumably there is a shared set of problems that goes 
beyond the boundaries of an individual city. In other cases, there may be a com- 
munications system that is actually a national network, involving officials from 
many cities or states. The network is therefore, a resource that only the federal 
government can nurture. 

Conducting Evaluations. Evaluative information is needed to provide feed- 
back on project performance and accomplishments. Such feedback may be used to 
allocate resources in the future. However, most local governments are not equipped 

* For example, the National Institute of Education is currently assessing the development of educa- 
tional extension agents and the Department of Energy is examining the role of energy extension agents; 
both developments generally follow the model of the existing agricultural extension service. 
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to perfomi such functions as evum cion research. Nor would it be appropriate for 
every local unit to have its own evaluation staff. Such a resource would be difficult 
to devdop and would be poorly U:ied. Because very specialized skills are often 
required arid are not frequently available, it is equaily appropriate for federal 
agencies to support the evaluation of local service practices. 

For evaluation, federal agencies can serve as an information resource to local 
governments, recommending specific evaluators or providing guidance on the lat- 
est stateof-the-art in evaluation research. In addition, federal agencies can support 
specific evaluative efforts that cover more than a single city agency. Such efforts 
can make more economic use of special evaluation skills. Thus, evaluative feedback 
can be made available to, many uties that participate in a single, larger-scale 
evaluation supported by the federal government. Finally, federal mission agencies 
can support research on improved evaluation methods. Such methods are heeded 
to assess both organizational and service impacts, as well as to assure that evalua- 
tions are conducted as eflRciently and effectivelj' as possible. 

Dealing with Problems of National Significance. A fourth rationale for 
federal intervention is based on the federal role in assuring that services are 
responsive to national needs — e.g., health care, compensatory education, new mass 
transit facilities, or prevention of crime in the streets — because of their national 
significance. Even though the problems can only be confronted at the local level, 
federal resources can nevertheless be mandated by the Congress, and large-scale 
programs mounted by the executive branch. 

Among the innovations covered by the present study, it has already been noted 
that three— MICU, CAI and CCTV— were in part supported by federal funds under 
just such a rationale. In addition, federal involvement in the breath-testing innova- 
tion has also been based on a similar rationale — i.e., the rising national rate of 
automobile accidents due to drunken driving. 

Summary of Federal Role in Relation to Routinization. The?^ four ra- 
tionales for federal intervention in agency practices can all be related tc routini- 
zation process. Where the federal mission agencies are concerned wuii the im- 
plementation of a specific innovation, for instance, the concern should extend to the 
point of routinization or institutionalization. Otherwise, a local agency may be 
unnecessarily disrupted by having to adopt an innovation that is later discarded 
out of negligence. Naturally, the policy implications that draw from the process are 
dual-edged.. There may be some occasions where routinization should be disrupted, 
and federal mission agencies can use the same knowledge about the routinization 
process to create such a disruption. The point of research on routinization would 
be to provide guidance on how the process can be facilitated or retarded once 
decisionmakers have selected the desired outcome, rather than to indicate when 
and where routinization was appropriate (or from whose point of view)®. 

Research on Federal Intervention Strategies 

On the surface, federal mission agencies have a variety of policy mechanisms 
to influence innovation (both positively and negatively). These mechanisms include 
(but are not limited to): 

** The text does not deal with the potentially conflicting situations that may arise when it is in the 
interest of some parties to routinize a practice but contrary to the interests of other parties. 
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• Revenue-sh.aring or noncategorical funds to local agencies. 

• Funds for extension agents or professional associations to encourage inno- 
vation among practitioners. 

• Funds for developing specific innovations. 

• Funds for testing specific innovations at specific sites (e.g., a demonstra- 
tion project). 

Federal agencies may also set specific performance standards for local practice, 
thereby providing an indirect incentive for innovation, and any number of federal 
regulatory actions (e.g., school desegregation) can affect both innovation and rou- 
tinization. 

Political reality probably demands that the entire array of mechanisms contin- 
ues to be used. Some may receive more emphasis than others, but it is difficult to 
imagine a whole type of mechanism being completely eliminated. Thus, although 
there has been a shift from categorical to noncategorical programs in the last 
decade (beginning with the Nixon administration), the categorical programs are 
unlikely to be dropped entirely. In other words, the realistic policy alternatives are 
not to choose among the mechanisms but to improve each mechanism in its own 
way to facilitate the adoption and routinization of new practices. Any improve- 
ments in using these mechanisms will require policy research on such topics as: the 
synthesizing of lessons from various local experiences; allocating and monitoring 
the use of federal funds as routinization occurs or fails to occur; and developing a 
better understanding of local agency processes rather than merely supporting 
specific innovations. 

Synthesizing the Lessons from Local Experiences. Local governments 
may each operate in unique historical and political settings, but this does not 
preclude them from having numerous common experiences. For instance, as a 
result of the energy crisis of 1973-74 and the continually rising costs of energy since 
then, many school districts discovered that they shared common problems in oper- 
ating school buildings and attempting to conserve energy.*^ Clearly, many different 
agencies — as our case studies only begin to suggest — have also had common experi- 
ences with the routinization of specific innovations. 

Federal agencies need to develop new but simple ways of synthesizing the 
lessons from these experiences and using them in designing any federal programs 
aimed at improving local services. For routinization, the issues to be covered might 
include the development of: 

• A policy-typology of innovations, extending far beyond the simple dis- 
tinction between task-specific and task-diverse innovations, which would 
allow officials to understand what policy implications^ if any, have been 
consistently associated with different types of innovations. 

• A refined understanding of the career paths of local innovators arid coor- 
dinators, to determine what types of paths are most closely associated 
with successful routinization. (For instance, the findings of this study 
suggested that the stereotypic urban innovator who moves too rapidly 
from one jurisdiction to another will facilitate the adoption of many inno- 
vations but may fail to promote routinization.) 

• For a fuller description of local service experiences related to energy consumption, see Yin and 
Gwaltney (1977). 

*162 
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• Insights into the most (and least) transigent c}'cles and passages in local 
agencies so that future innovators may be forewarned about the need to 
make early plans for certain types of organizational changes. 

These and other topics should be explicitly examined by synthesizing existing 
research. Ultimately, the lessons drawn can be incorporated by ^federal agencies 
into their own programs— e.g., making 'new awards for demonstration projects, 
promoting (to the extent necessary) R&D on certain types of innovations, or en- 
couraging professional associations to undertake innovative activities. 

Unfortunately, recent research on federal management practices has suggested 
that federal agencies have had difficulty in synthesizing ; ssons from the ^.ast. 
Totally new demonstration programs, for instance, have been initiated in one fed- 
eral department without any reference to experiences with similar programs in 
other departments. High rates of personnel turnover among federal officials have 
also helped to create a degree of inconsistency within the same program. How these 
and other problems of federal management are resolved remains to be seen. How- 
ever, it may be that greater burdens than in the past will be placed on those federal 
agencies-— e.g., the U.S. Office of Management and Budget or the National Science 
Foundation—that cut horizontally across substantive program areas. 

Allocating and Monitoring the Use of Federal Funds. Previous research 
-has differed fh drawing conclusions about the role of federal funds in local service 
innovation. Many studies, including the present one, have concluded that there is 
no consistent pattern between the availability of federal funds for a project and the 
outcomes of that project* Other studies, examining different federal programs or 
a different sample of projects, have in contrast found federal funds to facilitate 
desirable outcomes.® 

These conflicting results can be' explained if one distinguishes between indis- 
criminate and impotent effects. Indiscriminate effects occur when there is no dis- 
cernible pattern across an array of projects; impotent effects occur when there is 
no measurable effect for any single project. The conflicting results from previous 
studies, as weil as the case study examples in the present research, suggest that the 
nriain discovery has been one of indiscriminate but not of impotent effects. In other 
words, there have been numerous instances in which a specific innovative experi- 
ence was critically assisted by some federal funds, so that the funds were hardly 
impotent. The negative findings that often emerge are of the aggregate patterns 
across numerous projects— which include many situations in which federal funds 
were indiscriminately applied— and the negative or null experiences served to 
(statistically) offset the positive or successful experiences. An important question 
for further research is therefore to identify those situations in which federal funds 
can have a potent effect on local innovations. 

For rcutinization, i;his could lead to major advances in applying federal funds 
more discriminately. Presently, most awards of federal funds (where funds are not 
distributed on a strictly formula basis) are based on grant or contract applications 
that only emphasize the early steps in tLe innovative process. For instance, appli- 
cations may provide considerable dr^taii about hov/ a project is to be started and 
implemented but give no clue as to any routinization plans even when a multi-year 

• For example, r/je I.^ambright anH p'lynn diiT,). 
" To*- example, Moe Bingham (1976), 
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award is involved. The only long-term concern, if any, is whether there is a plan 
for local funds to eventually substitute for the initial federal funds in supporting 
the innovation. The present findings have suggested that federal agencies should 
alert applicants to the need for achieving certain tasks that we have called passages 
and cycles, and that applicants should present preliminary plans for achieving 
these tasks. At the outset, the plans may be\no more than a sketchy outline. 
However, after the first six to nine months of a project have passed, these plans 
could be described in greater detail. 

Some of the questions that might be raised from the perspective of a federal 
official in evaluating an application and in monitoring subsequent progress might 
include the following: 

INITIAL FACTORS 

1. Does the type of innovation suggest the need for a full-time cpordinating 
role? If so, 

2. What is the proposed coordinator's background, turnover history, and 
relationship to agency practitioners? 

3. Is there any evidence that the proposed project fits the unique needs of the 
local agency at this point in time? 

4. Is there an adequate training progi^am for the first cohort of users of the 
innovation? 

5. Does the proposed project staff have a technical grasp of the innovation, 
and is there a plan for dealing with maintenance, repair, upgrading, and 
depreciation problems? 

ORGANIZATIONAL FACTORS 

1. What steps have been taken to avoid status as a special project (e.g., 
avoiding special budget lines, temporary personnel appointments, or a 
special organizational unit that does not match existing agency units)? 

2. How is the innovative practice to be assessed, and do these criteria include 
meaningful payoflfs in terms of practitioner needs? 

3. How does the innovative practice compare with other agency priorities for 
ultimately using local funds? 

4. How is the innovative practice to be integrated with existing personnel 
classification and certification procedures? 

5. What are the possibilities for personnel promotions as a result of using or 
administering the innovation? 

6. What is the plan for making. changes in the regular practitioner training 
program to incorporate whatever new skills ^re needed to use the innova- 
tion? 

A dilemma that arises in applying these questions to any award or monitoring 
procedure, however, is that federal intervention can become so cumbersome that 
local projects will have difficulty in simply getting started. Thus, further research 
is needed to show how the concerns reflected in these illustrative questions can be 
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progresses. The federal officials will have to think in longitudinal terms to develop 
a series of changing criteria for monitoring local progress, clearly going beyond the 
current attention to writing effective R^aquests fo^ Proposals (RFP^^).*° 

Developing a Better Understanding of Local Agency Processes. Skepti- 
cism has continued to grow abou*^. the benefits of federal inte rvention for local 
services." Thir; is partly because t^e large-scale federal programs of the 1960s were 
accompanied by unreasonably high expectations (which, one author has pointed 
out, ha e not been typically applied to defense expenditures — where many federal 
dollars may be wasted in testing a new system such as the B-1 bomber)/* In 
addition, federal programs have often entailed long delays and bureaucratic 
harr-Nsment, to the point that capable local agencies are now ''capable" not only in 
the sens^^ of being able to provide service but also in being able to obtain federal 
grants. 

More disappointing, the Washington view of urban service problems is still 
poorly informed about local agency processes — i.e., the way that local agencies 
conduct their everyday business. The importance of the textbook adoption process 
(usually involving a state and local \educational agency), for instance, went unap- 
precjated throughout early attempts to reform education.*^ No niatter \/hat reform 
m^sures might be considered by federal officials or outside experts, the implemen- 
tation of new service practices can only occur through the use of existing organiza- 
tional procedui-es such as the textbook adoption process. 

Any ftderal intervention program must therefore be designed around the exist- 
ing conto rt of local agency operations. This context includes the observation that 
local agency operations: 

• Are oflen designed to serve patronage and not performance criteria; 

• -Have low rates of lateral entry, so that the senior officials of an agency 
have oflen spent their entire careers within the agency; - 

• Are vertically connected to the intergovernmental system through a maze 
of county, regional, state, and federal agencies; and yet 

• Retain certain functional similarities across different local jurisdictions 
(e.g., police departments in two different jurisdictions retain a basic resem- 
blance to each other). / 

In addition to improved sjmthesizing of local experiences and use or federal 
funds, federal mission agencies can also support niew research that will improve 
knowledge about this context and about local agency services. For the routin^zation 
process, research is needed for at least four purposes: 

o • To corroborate the present findings in an independerit study or studies. 

• To determine the'degree to which the findings can be generalized to other 
types of innovations and public or private organizations, 

'° For an illustrative discussion of how to improve RFPs for soliciting evaluation research, see 
Weidman (1977). 

For instance, t,ee Pressman and Wildavsky (1973) and Bardach (1977). 

W. Henry Lambright. Governing Science and Technology, Oxford University Press, New York, 
N.Y., 1976. 
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• To elaborate the routinization process in greater detail, covering both the 
various outcomes and causal factors. 

• To develop more refined measures of organizational change, so that mul- 
tivariate analysis can be conducted in the future. 

The first two purposes could both be served by the same study or series of studies. 
The research design should include explicit attempts to replicate a portion of the 
present findings by selecting at least one or two of the same innovations, as well 
as attempts to extend the findings by selecting other innovations and other types 
of organizations for study. It vould be particularly useful to know whether: (a) the 
routinization process that has been described here is limited to local services — and 
is found in prtuaie local services as well as public local services (e.g., private police, 
private schools, private sanitation collection); (b) the routinization process is a 
characteristic of public organizations — and is found in federal as well as local 
agencies; or (c) the process is even more generalizable to a wide variety of organiza- 
tions and innovations.^* 

For ihe third and fourth purposes of elaborating the routinization process in 
greater detail and developing better measuries of organizational change, a schemat- 
ic drawing can provide a common basis for discussing specific types of further 
research. Figure 2 shows the main stages in the life history of an innovation, as the 
innovation changes over tune from a new to a standard agency practice. The 
highlights of the life histoiy are the three stages shown in the three boxes, with 
each stage defined according to the achievement of certain passages or cycles. Most 
of the relevant organizational forces that move an innovation from one stage to 
another are briefly listed next to the arrows supporting each stage, and a circle is 
used to represent those situations in which a traditional practice has been displaced 
by the innovative practice. Of course, the fuUy routinized practice (represented by 
the Disappearance Stage) can itself become a potential candidate for displacement 
by yet another innovation at some later date. 

' A major priority for further research would be to determine the general muta- 
bility or immutability of the routinization process in greater detail, v/ith interval 
measures that would facilitate multivariate anaysis. It may be, for instance, that 
certain early conditions during the decision to ad ^pt will supportively facilitate the 
ultimate routinization outcomes. If so, policymakers would haye a potent instn..- 
n^ent for change because the conditions siuTounding Lhe adoption step might be 
easi .> manipulated. Thei^e is an interesting problem that arises from this mutability 
issue. On the om hand, routinization appears to be a fragile process, with many 
innov.-fjon life histories beco ming abortive before fuU routinization has been 
achieved. On the other hand, many service practices appear to be extremely diffi- 
cult to supplant or fc^rminaie once they have become routinized.** These apparently 
disparate organizational pnenomena may ultimi.'.eiy be explained by the same set 
of factors; that is, the same neiv knoiuledge that will make routinization a less 

'* One easily implemert^d research strategy to test these notions would be to develop, a cross- 
sectional design, in which "standar d practices" are analyzed in operatior. J term? in a wide variety of 
organizations and with a wide variety of practices (that had once been innovations). If the simple 
descriptive results were airnilar to the present findings, the basic argument for a highly generalizable 
routinization theory would have been established, tind further studies could explore the actual process 
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Fig. 2 — Complete life history of a local service innovation 



fragile process is also likely to make program termination an easier achievement 
for policymakers. 

Research should also focus on the specific importance of individual passages 
and cycles and the factors that lead to their achievement. Because the present study 
was Ihe first to explore the routinization process, an explicit assumption had to be 
made regarding the equal importance of each passage and cycle. However, certain 
passages or cycles may in fact be more critical than others, given specific types of 
innovations or agency settings. Wherever this is the case, intervention techniques 
can be designed to be more precise and effective. Taking but one example, the life 
history of an innovation during the Expansion St^ge may be critically impeded or 
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pal civil services operate very slowly, it may therefore be essential that some 
groundwork be conducted during the Improvisation Stage; further, federal agen- 
cies or other supporters of the innovation may want to have early signals that such 
personnel changes are possible and might want to include information about the 
existing personnel procedures in early reviews of the innovation's progress. If an 
agency has had chronic difficulties in obtaining new classifications of any sort, the 
supporters of the innovation will have been forewarned that extra efforts will have 
to be made or that routinization is not likely to occur. 

D. CONCLUSIONS ON FURTHER POLICY RESEARCH 

The findings of the present study should be regarded as but one source of new 
information for policy guidance. Other research and experiences will aIi;o have to 
be integrated to develop a firmer set of directives. Nevertheless, the study has 
suggested many steps that, if confirmed by further research, will allow local policy 
officials to assess and influence routinization. 

For federal mission agencies concerned with improving local services, policy 
implementation will involve both the substantive steps directly related to routiniza- 
tion as well as improvements in federal program management itself. Regardless of 
the firmness of our knowledge about routinization, no routinization strategies can 
be pursued unless federal agencies are also prepared to organize themselves more 
eflfectively^o synethsize the lessons from local experiences, to become moi^ sophis- 
ticated in allocating and monitoring the use of federal funds, and to support further 
research on local organizations. 

The problem of delivering neighborhood services to residents — i.e., ensuring 
public safety, increasing environmental safety, and providing adequate educa- 
tional, public health, sanitation, and recreational services — has now become a prob- 
lem for governments at all levels. It is impossible to return to the simplistic era 
when municipal governments alone could manage these services. Intergovernmen- 
tal coordination has become a fact of life, but the design of effective policies can only 
be based on an improved understanding of how actual service practices emerge and 
become routinized. 
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